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INTRODUCTION

During the past two decades very many articles have appeared
in the foreign press on the problem of the rapid searching of
information. The first group of articles of this kind, quite con-
siderable in number, were mainly figurative and popular expo-
sitions of the difficulties which led to this problem *. The doub!-
ing of the contents of libraries every 15 fo 20 years, the ever
increasing expenditures on the search for previously obtained
data prior to any scientific research and many other facts aroused
the apprehension that unless the methods of literature searching
were radically improved, mankind would soon be flooded by the
ever growing inflow of information. The suggestions put forth
to meet this problem included mechanization of literature search-
ing and the development of a suitable system of handling and
recording the substance of the information and the question data.

The second group of articles published on this subject con-
tained descriptions of such improved searching methods for indi-
vidual limited branches of information. These included mainly punch-
ed cards with notched edges sorted manuaiiy by means of needles;
superimposed punched cards, examined against the light; and
punched cards, sorted on ordinary sorting machines **. The index
data used for literature searching were bibliographical charac-
terictics (year, country, author, etc) and subject headings taken
from preliminary compiled lists. For each particular case the ar-
ticles would give these lists (at least partially), and would describe
the method of encoding the characteristics and distributing them
among the fields of the card (the card model).

These methods were found satisfactory for some individual
limited branches of information and for individual use, but they
could not be applied when it came to broader branches, due to

* Among Soviet authors, see J1. Y. T'yrenmaxep. «K Bompocy o MalliHHOH
TeXHHKE Hay4yHOH HHPOPMAUHH?. BecTHuk Axazemuy nayk, Ne 8, 1952 roxn.

«+ For further information of the use of punch cards and bibliography,
see R. S. Casey and J. W. Perry.«Punched cardsy.New York, 1951.
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insufficient mechanization and, mainly, to insufficient standardi-
zation of characteristics and the difficulty of revealing the diver-
sified relations between them. Thus, the general problem of
literature searching fell into the problem of the mechanization
of searching — the engineering of information machines and the
problem of the development of a special information (machine)
language, which would reflect all the relations between informa-
tion characteristics, and the tranmslation of information and ques-
tion data into that language, i. e. indexing.

Fig. !

If the development of an information machine for ordinary
language is not practicable in the near future, this should not be
very difficult for any not too complicated information language,
especially in veiw of the achievements attained in the design of
modern computing machines. It is natural, therefore, that nearly
all the rest of the articles, not included in the first two groups,
were devoted to the solution of this problem. There appeared des-
criptions ‘of and brief information on the use of improved punched
card sorting machines (the IBM Co. electronic statistical ma-
chine (fig. 1), J. Samain’s first selector (fig. 2), etc.) and of
specialized selecting machines (J. Samain’s second Filmorex
selector (fig. 3), the V. Buch microfilm selector (fig. 4),
H. P. Luhn’s machine). There were also indications as to the
possibility of employing modern computers (UNIVAC, etc.) for

1

l"(f;gd f:)e;ilt)‘le slzsgenl: Ef information storage and se:rrgl;?riggadgsg
fie Koda i ic i i i
AL, minicar?]s. in which the information is recorded

Fig 2

It was much worse with the solution of the i

!ems,.the development of a special informatioﬁonl]g:;z;egde praonbd
indexing. Only a small number of articles by M. Taube, J. W. Per-
Ty et al. were devoted {o this problem. At the same time, the la
thev solution of these problems obstructed the effective mechganlir-l
lzlgmon of 'h@eratu.re searching in the broad branches, even though
ighly efficient information machines already existed All tlﬁs
‘s,;)*r:;e\::;t &c‘)abesrsﬁl t.the O}Ieﬁ]optimtistic adherents of such searches
\ e ton of the entire problem al ively
in the development of -a sufficiently ef?icient infom:{io:x:l:z;xgley

* A W. Tyler, W. L Myers, J. W. K i icati Y
Minicai ool ey - W. Kuipers.<The Application of the Kodak
vonicard S o)ts le,mIQtS%. Problems of Documentations. American Documentation,
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Fig. 3

* See series of articles ?yt
i i on
n American Documentati
)hnag; (‘HEKOTOPHG npoGrieMsl  IOKYMEHTAUWH M MEXaHH3aUHs
LHOHHWX  uOHCKOB», Mocksa, 1955 T

HudopMa-
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i i Search-
. W. Perry et al. «<Machine Literature -
. for 195?41 and 1955, and also: B. I1. Yepe

1. The development of a special inforination language is the
key problem among the three problems of literaiy-e searching in wide
branches of information. Especially in changing over to machine
searchirg the erudition of the searcher musi be replaced by
a reflection of the connection betweeri the characteristics (the

Fig 4

words of the language) within the language Standardizing the
characteristics and finding the relations between them is a very
complicated job, closely connected with the work on terminology
and classification, which can be carried out only by a large body
of specialists. A uniform international information language
would obviously be the most valuable in this connection

— 7 —
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branches of information, whlcdh hsi\{f
information language, can do ﬂ ;
inexpensive devices, suct a
punch cards, improved sorters,
licated and expensive machm_e;

information problems (Wit
d searching

9. Certain particular
a more or less ready-made !
well with relatively simple an :
notched punch cards, superimpose
Filmorex selectors, etc. More compl
should be built only for specia T
a known language), requiring high op
ety he machine to be used in,developing an "'ﬂoni?ah?(ne‘r?nm%ﬁ-
S o l'r'lde branches of information and in U eue pﬂexible
‘?ﬁewf(?;k vc\l]lme in this connectior(li m}litl b?ro;:“;;l:nlalylguage e
i i uic |
anéi ctap:g})ethg]f_ péis\/]{:)%sle;,Slzi‘;isaglacging r'};eed not be highly perfect,
p e'"'ol rly as regards capacity and 'flmshed ges&ggllow EIM)
P e € yerimental information mach!ne'(.lescnbe e{ (B
Th§ qx];ed in the Institute of Scientific Inf‘ormat l?nwork e
gaSSSRes\gdemy of Sciences precisely for expglr}l\tenoral rork in
development of an information language. Bui D the basts
i pntional sorter with the least possible exped itures on
o ctomlteion the machine, as will be demonstratg below,
recor{,sl rucf working with almost any language and co telasearches
Ki:iacli)eantley 0flexible to carry out ;ll kind?teodi ?ﬁpflglemg:v:lopment s
i as resu
e e afeteranzihioisztfg;orskeparate particular problemst,h t:ee (I:;{:/:
‘zarlxarl])%u;godified without difficulty 'Sl:lzngtyab?shsrgle\:ts aﬁd Jasks
egular work in variot ! -
S?igesllsi:(ispi?:ga{lslg those already equipped with punch card ma

chines.

1. Information Elements, Index Data, Conditions of Selection,
Consecutive Action Machines *

Aggregates of information sought will be termed information
elements. The data in an informafion element are more or less
closely related. Thus, for instance, one may assume that an infor-
mation element is the aggregate of information contained in
a certain article or abstract, or coricerning a certain experiment,
process, substance, plant, animal or person. Thus, the information
element concept is a very conventional one, varying from case
to case.

The index data or characteristic information of an informa-
tion element to be used in searching fall into «bibliographical»
and «subject» data. The former include all the data on the time,
place, author and other conditions connected with the origin
of the information element. The latter describe the subject mat-
ter. As a rule, each item of characteristic information is an inde
pendent unit (conception) and may serve as question data, i. e.
any one of them may become the basis for a search. In the simpl-
est case the data contained in an information element can be
described by merely naming the information characteristics
without indicating any logical or grammatical relations between
them within the information element. While this is quite natural
for bibliographical characteristics, in the case of subject data.
such a method often resul's in the construction of a rather comp-
licated system of subject headings, which makes it difficult to
standardize these headings and reveal the classification relations
between them. Hence, part of the subject characteristics within
the information element must be provided with the simplest types
of grammatical relations: grouping of characteristics, similarly
to the division of an ordinary article into sections, paragraphs and

sentences; introduction of subordination of characterisfics within
groups, in analogy with the usual relations between the parts of

* For further information on the questions dealt with in the first four
paragraphs, see the article by V. P. Cherenin cited on p-6.
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a sentence, eic. The development of such a grammar 1s part of
the work on the engineering of a special information language,
and cannot be separated from the standardization of index data
(the words of the language) and the ascertainment of the classi-
fication relations between them. Inclusion of grammatical rela-
tions does not require any considerable changes in the design
of the machine dealt with in this article, and therefore, for the
sake of simplicity we shall assume that the information elements
can be defined by merely naming the aggregates of characteris-
tics.

Question data are also represented either simply as aggregates
of characteristics, o~ in the form of characteristics in some sort
of grammatical relation with one another. For simplicity we shall
assume that in this case also there are no grammatical speci-
fications between the question characteristics. Then the basic
condition for the selection of the necessary information element
is that the question characteristics be included in the informa-
tion element. However, a full inclusion of these characteristics
may not always be required, and information elements may be
sought which at least approximately correspond to the specified
question. In this case the selection specification may be the pre-
sence in the information element of any m characterictics of the
{otal number n contained in the question. More complicated
selection conditions are also possible; for instance, one may require
the selection of the information elements which contain among
their characteristics A and B, or C, positively contain D, but
should not contain E.

Thus, no matter what the selection specifications,the machine
must compare the characteristics of the information element with
those of the question specified. If the characteristics of the ques-
tion are matched with the characteristics of many information
elements at the same time the machine is a parallel action type;
if the characteristics are maiched consecutively with separate
information elements, one by one, the machine is a consecutive
action type. The consecutive action machine is capable of fuller
comparisons, not only of the characteristics themselves, but of
the orammatical relationships between them as well. Although
the search rate of these machines is lower than that of the paral-
lel action types, they require a minimum of equipment to effect
the matching, since only one_information element is compared
with the question each time. The EIM machine is of the conse-
cutive action type, and hence, parallel-action machines will not
be discussed in this article.

Any consecutive action machine must contain:

a) a carrying or switching device to match the information
elements one by one with the question characteristics;

b) a device f i isti
tion elomaat, or scanning the characteristics of the informa-
(cj; 2 :(sjt:\;jacgecgg]it to hold the characteristics of the question;
I e ics h uestion;
the i)nformation elemfc’-:nt;ng question characteristics with those of

e) a selecting device, consistin

g 8 g of element isteri e
;ens;ltosf Oafnmea;:c}:]xl?i%eand the fuhlfilhment of the selsectrizgllSégglzri]igtiotnhsL
organ wh’ i !
ments required from thgse ngt ;eqi?lg)eadr.ates the information  ele-

In order that the machine sh f
- ould perform th rati
;itml]serllecesstary to render the characterigtics both oefsiheopi(r?f?)trlons
tion fgfl?':ac;?r?ethe qugstlonTi}:] coded form to make them avr:i?-
3 scanning. The coded index d infor-
rmngéui?ln el«;went are introduced into the machin:tin()fau;i-cmlflor&
m (fiim, magnetic tape, paper tape, punch cards :tce)

while the coded data of the question are kept in the st

device. atioe

Next to the symbel for the index d i
s i ata of the i
::Engi rga{ be not only the name (number) of that ;ggggg:ggn
elément' inu le;?)(l)e afofrlrlrllI (:'\Evsrc];ltgsor{) thth% data contained in thg
le fol ) y hand, typed i i
égsrefgrgln;f a microfilm image, etc.). The sectiyopns o(;rtl?em;rt\(;g" m
co ampt d ing to the required information elements are t“t;m
;:aZe wieth ?Et directly by means of the executive organ, a is the
e punch cards in the EIM machine e ot
graphed, or their content is re-recorded » or are photo-
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2. Coding

636666

ow may be applied in devices of any
kind; however, having in mind the EIM, we shall deal specially
with the possibility of representing index data as groups of holes
punchcd in an ordinary 80 column card (fig. 5).

Each item of index data is represented singularly on the
punched card and in the storage device, firstly by the configu-
ration of the code symbols within the so-called field, and, se-
condly, by the location of this field. The assumed code symbols
on the punch card are the holes, while in the storage unit they
are the closed contacts of a plugboard or keyboard. We shall
term these symbols secondary code symbols, forming a second-
ary coded designation of an item of index data in each field,
in’ contradistinction to the primary code symbols and designa-
tions found in the vocabulary of the information language.

The primary code designations are indices and are, strictly
speaking, the words of the information language. They represent
regular sequences of primary code symbols, i. e. letters, digits,
syllables, etc. written in one line. We shall term the spot occu-

ied by the «r-th» primary symbol in the index, counting from
left to right, the «r-th» rank. Let us assume that the {otal number
of primary symbols which can occupy the «r-th» rank, increased
by unity, if the absence of a symbol is not to be designated, is-
q . In particular, the indices may be words of an ordinary langu-
age in a definite grammatical form (for instance, in the No-
minative case, Singular, etc.). Thus, the indices are intermediate
forms between the usual denotation of characteristics and their
secondary coded designations; having the clearness and legibility

of the former, they al the same time quite reflect the latter, i. e
are in a way instructions used by the operator in entering the
secondary code designations on the punch card and in the storage
unit. Thus, for instance, if the punch card field consisting of one
bit at the intersection of column 6 and line 9 is assigned to the
item «automobile» according to a direct code (see below), the
index may be «D, 6, 9». Ii the item is encoded according to

The codes discussed bel
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a non-local alphabetic code (see also below), providing for entry
of a 7-lelter expression in each field, the index might be, for in-
stance, <automob», etc.

. Returning to the secondary code designations, let us see,
first of all, how codes may be subdivided according to field lo-
cation. Evidently, the following 4 cases are possible: the coded
items differ only in the configuration of the code symbols, entered in
a single field, common to all characteristics (surerpositional
code) or in separate fields for each characteristic, independent
of the location of the latter (non-local code); the coded
items differ only in the location of the fields assigned to
them ({direct code), only two configurations of symbols being
possible in each field, to denote the presence oOr absence of the
characteristic; and finally, items may differ both in
jield location and symbol configuration (local code).

In the case of the superpositional code, when all the fields
of the separate characteristics coincide, i. e. are superimposed,
parasitic symbol configurations are apt to form, corresponding
to characteristics which actually are not present in the informa-
tion element. This leads to the selection of superfluous, unneces-
sary information elements when making searches, and hence,
the use of this code is undesirabie. In this case the characteris-
tic question data are entered in the storage unit also
by the superpositional code in a single common field.
When matching (to see whether the question characteristics are
or are not present among the index data of information elements)
all those cards are selected which contain the specified plurality
of holes among their holes.

When using a direct code each bit of the punch card (and
each respective bit of the storage device) is made to correspond
to a certain characteristic. The bit will be punched only on those
cards which correspond to information elements containing the
characteristic it represents. Since the total number of bits on
the card is 960, the direct code may be used to record not more
than 960 characteristics. It is advantageous when the information
elements contain many characteristics out of a comparatively
small aggregate total; otherwise the necessity of reserving place
for the absent characteristics results in the punch card not being
fully utilised. Obviously, in this case also, matching results in
the “selection of all the cards which contain the specified plurality
of holes among their holes.

The direct code is a particular case of the local code. The
latter is used when any characteristic may have not two values
(present or absent), as is the case with the direct code, but many
mutually exclusive values. For instance, the year or place of pub-
lication of an article are just such groups of mutually exclusive

— 14 —
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In encoding the characteristics within the fields (in the case
of the superpositional, local and non-local codes) by means of
various symbol configurations, the following two possibilities
should be distinguished above all:

a) all the configurations for a certain field consist of an
equal number of symhals (selector code) and

b) different configurations within any field may consist of
different numbers of symbols (ordinal codes, particularly, binary
codes).

Application of the selector code, as we shall see below, con-
siderably simplifies the malching unit, and for this reason the
EIM uses only the selector code. This is the limitation mentioned
above.

Since the general relationships between characteristics may
be reflected in recording indices, and taking into account the
necessity of facilitating the operations of encoding and decoding,
it is advisable to encode the indice: rank by rank. For this pur-
pose the field of the punch card and of the storage unit is divided
up into sections, the number of which equals the maximum num-
ber of ranks the indices entered in that field may have. A mu-
fually single valued correspondence is established between the
sections and the ranks. Then each section is subdivided into
bits, in each of whici one secondary code symbol can be entered.
The number of bits in the «r-th» section, gr. depends on qr

(p. 12). In the case of a selector code, where any primary code
symbol is expressed always by an equal number of secondary
code symbols v, for its rank, the following condition must be
fulfilled:

.
Cr =9,

In case of a binary code, where the primary code symbols
may be expressed by different numbers of secondary code sym
bols, the corresponding condition is:

28¢ =9,

When a non-local code is used all the iields of the same zone
consist of an equal number of bits and are divided identically
into sections. The fields of a local code zone may consist of dif-
ferent numbers of bits and be divided differentiy into sections,
small fields not being necessarily divided into sections at all.

With the superpositional code there is only one fieid and a single
division into sections.

3. Example of a Punch Card Model

In order to illustrate the various systems of coding w
;(t)i%mdel] one imaginary example. Let ug assume that t%e i?lf(i?ranl-l
at n eerlr}cntsv are the medical records of the patients of some
ngi medical institution, say, a tuberculosis or onkological in-
sfx ute. Then zone I (fl'g..G) could be used to record, by means
(})1. a local code, all «bibliographical» characteristics: year, unit
1stor)1 number, the patient's name, age, sex, nationality, etc
zé)s( well as the symptoms and average anatomo»physiolégicu‘l‘
| ammafxon data over the entire period of the disorder, which
la\lre many mutually exclusive values, such as blood p}essure
phu se, blood and gastric juice analysis data, etc. Symptoms of
t‘ e disorder Wth?‘l take only two values — presence or absence —
Zx‘mh as general lassitude, high fatiguability, absence of appetite
ylsposmon to perspire, etc. are recorded using a direct code in
zone II. Zone III is set aside for the names of all the physici'ans
attending the patient, entered by a superpositional code. Zone IV
?;ay dbe employed to record, by means of a non-local code, al!
anfi t};f:gnoses. (tprellmlr;ary, clinical and pathologo-anatomical)
e g{cej?rlp jons and treatment assigned (medicines, ope-

Any set of rules will do for entering characteristics i d
fields, as long as the code is of the sel%ctor typ:.mTS}EIucss fl:r til;l:
stance, flelds' holding names could be divided into 7’sectionx\
each (according to the number of columns) and the correspond:
img letter of the name could be entered as two holes out of the
welve gosmble. The number of possible combinations would then
e?ual C2,,=66, which is quite enough for recording the 32 letters
of the alphabet * (which are identical primary code symbols for

* This refers to the Russian alphabet, which has 32 letters —Tr.
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all the ranks) and one primary code symbol designating the
absence of a letter (qr=33; gr = 12; Yr=2), as is shown, for
instance, in fig. 7. The choice of separate columns of the card
as sections is not the most economical method, but has the
following advantages:

a) the primary code symbol corresponding t
can be printed at the top of the column;

b) punching is facilitated, since ordinary
phabetic) may be used;

¢) the punched cards can be arranged in lexicographical order
(alphabelic, for instance) with respect to the symbols in one or
scveral columns, by using a conventional sorter.

It would be more economical, for instance (fig. 8), to divide
the fields mentioned above into sections of 7 bits each (gr = 7,
Yr=3; C%=235>qr=233). In this case the name indices
could consist of the first 12 letters of each name instead of 7,
and the sections could be arranged horizontally, each lineserv-

ing as one section.

o each column

44445404644444444
555565995

card punches (al -

eonogeo0ou00aooUQaQL

0

theraqpeutics , gperalions

5

535555553085

diagrioses

Each bit of zone Il corresponds to a definite symptom. i
a symptom is recorded in the medical record. a hole is punched
in the respective bit of the respective punch card. Thus, some
cards may have almost all the bils of this zone punched.

Since the cards may have to be sorted according to year
and unit history number, the field in which the year is to be
ncorded, and the section of the ficld of zone I used for the unit
historv number may be scparate columns. By punching in each
column only one position corresponding to the digit in the rank
it represents (qr = 10; gr = 19; Yr=1), we can enter any five-
digit number, representing  the unit history number, and the
last digit of any year of the decade under consideration. Ob-
viously, this is also not the most economical way of utilizing the
ficlds. For instance, the field for the palient’'s age consists of
two scctions of 5 bits each, which makes it possible to record any
number from 0 to 99 by punching two holes in each section
gr=5; Yr=2; 2, = 10=q,), as is shown in the two variants
in fig. 9. The fields for recording the patient’s sex and nationality
need not be subdivided into sections. The first field consists of
two bits, which is sufficient for recording by selector code one
of the two possible indices — male or female (g=2Y=1; Cly=

q). The second field consists of 12 bits, making it possible
to record, depending on the value of Y accepted (Y=1, 2, 3, kS
5 or 6) any number of C*, indices (the greatest number being
(6, = 924). The remainder of zone I, to be used for recording
svmptoms, is divided up into fields and sections in a similar

manner.
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Zone 1V consists of 12 fields,

line. This arrangement complies wit

sity of scanning the

fields are broken up into sections

the fields) depending on the non-loc
(for diagnoses, operations, medicines, etc.).
the vocabulary of th
each field may be su
=5;Yr =2; C%=10=qr)
adding two columns to the zone, each field
6 sections of 7 bits each (gr=7;Yr =3; C3, =35> qr = 33).
The subdivisions may be more complicated:
first section may consist of 8 bits, making it possible to record
any of 70 primary code symbols whic
rank of the index (gi=28; Yi=4;

section may have

and the remaining 5 sections may be leit for recording figures. Final-
but the most economical code may be used,
fields up into sections, any of
indices may be entered by punching 20 holes.

ly, a less convenient,
by which, without breaking the

C2040

Zone |

h the above mentioned neces-
fields consecutively when matching. The
(identically this time for all
al code characteristic indice Pain

ese characteristics are eight-digit numbers,
bdivided into 8 sections of 5 bits each (gr=
. If they are made up of leters, then,

043R000400100017-

arranged horizontally, line by

Index data

If the indices in Loss of weight

Absence of appetite
General lassitude

is subdivided into
X-rayed

for instance, the
etc.

h may appear in the first
Cls = 70=q1);
7 bits for recording any letter of the alphabet,

the second

Filling deficiency in stomach when

Zone Il

Index data

Index

Code

KocTuna
MartyaeHko

1lnpoueHKo

Index data

l Code etc.

Year
Unit history number
Name and initials
Sex
Age
Natiorality
Blood pressure:
a) upper
b) lower
Pulse

Erythrocyte
tation test

sedimen-

Free HCI in gastric
juice

etc.

1953
10579
K. I'. Kopxugckas
female
58

Russian

135
70
72

43

3 |Cho
10579 | .

¢y (fig. 8)
1 c

K. I'. Kopuudekas

Koctuua
Maryaed
Linpouen

Ce (fig. T)

58 C2 (fig 9b) Index data

Index

Code

0, 1,23 4,5 :C"lz Achyllic gastritis
Cancer of the stomach
135 'C2% (fig. 9a) Secondary anemia
70 . Fibrous pulmonary tuberculosis
072 . Metastasis in the liver

Sub-total resection of the stomach
43 Symptomatic therapy (morphine)

00 etc.
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LXK 12437
L)X 12780
QK 57992
RJ1 37865
LIT 12754
LK 12795
WC 25639

Ct; C% (fig. 8)
C2s (fig. 9a)
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. Fig. 10 shows the punch card for a certain concrete (again

maghory) el e norder fo make ey e el y b any e of the sphabel, and the et of e anks e

this medical record are encoded. nu”éeer;?hesl%; Siiie medical records may be made on any questions

of tThhe f;gl(giiscgi'norththec charafcteristicls), t"ggthaf W“lh §h§ c};%i'dmgs or sets off rGaracteristics, both fc()ir bSttatiSticilO (e. dg‘49tot fintd dthﬁz
€ ! ¢ case oI zone an e selecle S, as number of Ukrainian women aged between an reated a

has been mentioned above, fully reﬂgct the positions of,!hq holfcs the institute in 1951 for cancer of the ‘esophagus), _and for sci-

{Jhunchbeg ont tbhle card. This Candreadt]klxytk?e Sheeln if thellnddl?ESt}llﬂ entific purposes, for 1Instance, }10 gstabtljxsh the r?latl;)'nzhlps. blet

e above tables are compared wi e holes punched in the ween symptom complexes an isorders, or to find simiiar
card shown in fig. 10. There are, however, a few details which medicalyrecords, etc. 1t would be useless in this article toelabor-
Shmlj\lldtfe ??(Pltam;]d-t in th del th " ) s of i ate on the expediency of the various qqestions. that co;lxl(%1 be
fieldSO(?f’ t?:gséa'd acoxll‘?esp:m;?r?oeto tkfe s?icmut)n szggggncxirg étlce ful:’ sn{l[ce ﬁ.ll)e z;utel;(;r;pzlxée Zzt hsapseclsi;sr:s rlr?enrgf)?llg(linel,)e?:re ?1\::1

! d, nding rst, ond, , ete. aken the abov 8 g )
ranks of the index may be arranged either from top to bottom from practical experience, but just as an illustration *. A similar
(K. T. Kopuubckasi, age 58), or from left to right (No. 10579, remark should be made concerning the model described (fig. 6),
e e ok bioad " pressire. 136),  Obviously i e ove heon em e e sako

1 s ) . Y, urations (codes ave been e (S
any type of correnspondence between ranks and sections may be (gnf ri?lustration. The work of the pﬁnc);l operator would be greatly
accepled, as long as it is convenient for the operator and for facilitated and accelerated if a smaller numbe: of codes were used
dec?l'?xleng'nd(‘i:eadllr'ig)(. ) and 0, 1,2,3, 4,5 (nationality) of . and the symptorrlll fieldstindzorflehl arrarlgﬁd)more conveniently (for
indices sex) ana U, 1, £, 9, 4, nationality) ol zone instance, vertica instead of horizontally).
denote the position numbers in the respective fields in which the : SThuS, the fma)ll (work) model of the punch card may differ
holes are’ to be punched. Simiiarly, for zone II the first number very greatly from the above. For other purposes the models may
in the index denotes the column number, and the second — the be entirely diflerent — some of the zones may be missing, or several
line number. non-local code zones may be included, the SUbdmilond'f?f thte

In entering characteristics according to the superpositional é?:e—srhgmr?mfiflg(s)ir?tna,ethsiof&ﬂd?i]::t& esr?xcéﬁns?zemﬁgweserIi:rtef?ai
code in zone 11l we come across the above mentioned superposi- ; \ ; ithout entailin , chang-
tioning of symbols. Thus, for instance, the holes in this zone make g;e Elméecs?gn N%ﬁﬁc:'igeazgegi?sgl at)fal‘[;lzltlcgglug e&:lilndgex ?ia%a
%Eist}i]se nga;ﬁdéﬂlﬁ:{eﬂ“?ﬁ ouarngasz nslilgégezh:fpr%g‘:g;ﬁﬁg}vep\f\ff on the punched card _with the char;(aictleristics in the storage unit
sicians with such names working at the institution under con- is the same, irrespective of the model
sideration is very low. Evidently, the greater the number of
characteristics recorded in zome 11I, the greater will be the
number of such superfluous, unnecessary names. Thus, the usu-
ally small number of physicians attending each patient is also
a favourable factor. These questions can be studied in greater
detail by applying the probability theory.

The indices of zone IV are recorded, as is known, in separate
lines of the punch card in arbitrary order (on the card under
review they are recorded in the same order as the characteristic
information in the text). It is assumed that the characteristic
information to be entered in this zone has been systematized and

is listed together with the corresponding symbols in a special
ry. In r example the fi a i i icati hed cards (using a much simpler
vocabulary. In ou mp first rank of the index may be + An analogical application of punche ( e oy F Bradiey,

i i fy = 1) at Americ hospital is described in an
o e of 70 different arbitrary SymbOIS (€% = 70), the second E{Odé.)\;:zrn?i[;lion‘?e[\.N?nAndergon, «Medical Reconds on Punch Cards». The

Modern Hospital, vol. 82, Nos. 4, 5; 1954.
% —
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4. Principles of Matching Index Data

Since the location of the fields of different characteristics
recorded according to the superpositional, direct and local codes
is known, these characteristics can be matched by merely estab-
lishing a single valued correspondence between the bits of the
punched card and those of the storage unit, and matching the
symbol configurations on the punch card with those in the stos
age unit. In this case all the fields can be matched simulta-
neously, the results for all the characteristics being registered
in a single registering clement. When a non-local code is used, the
line of the punch card in which the field of any given charac-
teristic may be located, is not known. Therefore, in this case
each of the characteristics on the card must be matched con-
secutively with all the characteristics in the storage unit. The
results of individual matchings made in the course of one run
of the card are registered separately for each characteristic of the
storage unit by means of its own registering element. Since each
pair of matched fields have equal dimensions, a single valued
correspondence is established between the bits of these fields
also, and it is again the symbol configurations that are matched.

As has been mentioned above. with superpositional and direct
codes the symbol configurations are matched tor incluston,
i e. it is established whether the plurality of holes in the card
includes the given hole plurality corresponding to the plurality of
code symbols in the storage unit. In the case of local and non-
local codes they are matched for coincidence of piuralities on
the fields matched. Matching for inclusion is much simpler with
all devices than matching for coincidence. It can easily be seen.
however, that when using a selector code the results of matching
for inclusion are identical with those of matching for coincidence,
since the pluralities matched always contain the same number
of h}?}es. This is why only selector codes are used in the EIM
machine.

Now let us see how characteristics of superpositional, direct
and local code zones are matched. We shall assume that these

28 —
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three zones take up a part of the punched card consisting of
a certain number of complete columns. Taking it for granted
that the fields of the storage unit in which question dala have
not been specified (or even the sections in which primary code
symbols have not been specified) do not contain secondary code
symbols, we shall define the selection specification for the cards
required more accurately as follows: those cards are to be select-
ed whose plurality of punched bits M (in the part of the card
under consideration) includes the plurality of bits containing
code symbols in the storage unit M* (the bits of the punch card
and the storage unit being identified).

Making use of the example discussed in the previous parag-
raph we shall explain these selection specifications for two cases
when they are and when they are not fulfilled. In the first case
let the search be made on the following question: «to find all the
medical records for Russian females aged from 50 to 59 with
no free HCI in their gastric juice, with erythrocyte sedimentation
test showings from 40 to 49, with absence of appetite and with
filling deficiency in stomach when X-rayed, who suffered in
1953 from achyilic gastritis and secondary anaemia and were
subjected to subtotal resection of the stomach by physician Hlu-
pouenko ». The question data are entered in encoded form in the
storage unit in accordance with the accepted card model (fig. 6).
A punched card containing holes corresponding to the code sym-
bols in the storage unit,is shown in fig. 11. In the second case
let the inquiry diifer from the first only in dealing with men
subjected to total resection of the stomach (index — L')K 1296).
Hence, the punched card for the second question, which is shown
in fig. 12, differs from the first only in that the 12th position
of column 14 is punched instead of the 11th, and that the hole
of the lower characteristics in the last section is in column 80
instead of 79.

If we now check the fulfilment of the selection specification
for the card shown in fig. 10, ignoring the right half of the card,
then by matching the plurality of holes (M) contained in the
first 40 columns of the card with the plurality M * contained in the
first 40 columns of the cards shown in figs. 11 and 12, it will be
seen that in the first case M includes M %, whereas in the second
case it does not. Hence, for the data specified by the first ques-
tion and recorded in the first three zones, the punched card is
selected, while for the data of the second it is not, in accordance
with the meaning content of the two questions.

Since tne scanning unit of the EIM machine consists of
80 bruches, under which all the 12 lines (positions) of the punch-
ed card pass consecutively, the fulfilment of the selection spe-
cifications is checked in the course of 12 strokes. During the «i-th»

CIA-RDP81-01043R000400100017-4
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stroke the bit pluralities Mj and Mj* of the «i-th» line of the
‘punched card and the storage unit will be matched. The matching
of the two lines is based on thc easily proved thesis that the in
clusion of Mj* in Mj is equivalent fo non-intersection between
the pluralities M} and M*, where M is the plurality of unpunched
bits in ihe line, supplementary to the plurality Mj. In order to find
whether these pluralities intersect or not, all the brushes in the
storage unit corresponding to the bits of M;* should be connected
to the registering element, and the wiring should be set up so
that at the moment of matching current pulses could go through
to the registering element only from brushes which do not make
contact with the contact roll through a hole punched in the card,
i. e. from brushes corresponding to the bits of Mj. Then, if M®
and M; intersect, the registering element will be energized, while
if they do not intersect, no current pulse will be sent to the
registering element, and the latter will not be energized. If the
registering element is not energized in any of the 12 strokes,
the pluralities M and M* have not intersected, i. e. M includes
M* and the selection specifications are fulfilled.

Thus, for instance, for the first question (fig. 11) all the M;j
shown in fig. 10 include M;*, and the registering element will
not be energized at all. For the second question only M, does
not include Mz * (M, intersects with M3 only inone bit in column
14), but this is enough for the registering element to be energized
and register non-fulfilment of the selection specifications.

The main difficulty in carrying out such a matching operation
is the necessity of evolving, i. e. matching one by one, the lines
of the storage unit (the lines of the punched card are evolved
automatically as the card moves under the brushes). On the
basis of the foregoing, the introduction of any line of the storage
unit into the matching operation reduces to connecting the
brushes corresponding to the bit plurality Mi* in the «i-th»
stroke to the registering element. The use of a large number of
relays, selectors, etc. for this purpose involves a very large
number of contacts (up to 960), while the use of a question
card rotating past a second set of brushes would require sub-
stantial changes in the design of the sorter on which the EIM
machine is based. Besides, such a solution would be of no use,
as we shall see further on, in matching index data recorded by
a non-local code. The method accepted for the EIM machine con-
sists in joint interplugging of the brushes into groups corres-
ponding to each plurality Mj*, each group being subsequently
switched to the registering element by means of only one cam
contact or relay. Obviously, the brushes must be interplugged
through intermediate elements, since connecting the brushes di-
rectly would give rise to by-pass circuits.
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In case of a non-local code zone consisting, as before, of

a certain number of complete columns, each line of the punched
card (rather, the part of the line belonging to the zone in
question) must be matched not only with the corresponding line
of the storage unit, but with all its lines. In matching each
pair of lines—the «i-th» line of the card (i=0, 1, ..., 9, 11, 12) and the
«j-th» line of the storage unit (j=1, 2, .., K, where K is the
number of characteristics in the question) — the inclusion of
the plurality Mj* of bits containing code symbols in the «j-th»
line of the storage unit, in the plurality M; of punched bits in
the «i-th» line of the punch card is checked, as before. The match-
ing is carried out in exactly the same way as described above,
by determining whether the pluralities M; and Mj* intersect.
Thus, if the registering element is not energized when M;: and
Mj* are matched, Mj includes Mj*, i. e. the characteristic re-
corded in the «j-th» field of the slorage unit coincides with the
«i-th» characteristic of the punched card.

Since the specifications for the selection of the desired cards
in the case of a non-local code are of a more complex nature
than- the simple requirement of inclusion of all the characteristics
specified in the storage unit within the aggregate of index data
entered on the card, each characteristic in the storage unit has
its own assigned element which registers the inclusion of that
characteristic in the index data eon the card. This also solves
the probem of evolution — the matching of ali the lines of the
storage unit with each line of the card. Each line of the card is
matched in this case at once with all the lines of the storage
unit simultaneouly interplugged through intermediate elements
with the groups of brushes corresponding to the pluralities Mj*
and with their individual registering elements. During each run
it is thus found which of the registering elements failed to be
energized for at least one line of the punched card, thus revealing
which of the characteristics in the storage unit are contained
among the index data on the punched card. If the number or
relative position of the registering elements not energized comp-
lies with the selection specifications, which is determined by
means of the selecting unit, adjusted for these specifications, the
card wiil be selected.

This will become clearer if explained for our example. The
index data of the non-local code zone shown in fig. 10 is repre-
sented by the punched bit pluralities Mo, My, .., Ms, My (desig-
nated according to their respective line numbers). The question
data (fig. 11, 12) is represented by the pluralities M*, M,* and
M;* (numbered by the line from top to bottom). For the first

question (fig. 11) among the pluralities Mj shown in fig. 10
the pluralities M;;, M,, and M; inciude the pluralities Ms*, My*
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and Mj* respectively. Therefore, when line 11 ot the card comes
under the brushes the registering element of the first question
characteristic will not be energized; when line 1 comes through,
the e[ement of the second question characteristic will not be
energized, and when line 4 goes through. the elerient of the third
characteristic will not be energized.Since the selection specifications
in our examp]e. consist merely in the requirement that all three ques-
tion characteristics be included in the index data on the punched

card, these specifications are fulfilled in this case and the card .

will be selected. For the second question (fig. 12) the pluralit
Mg* is mnot included in any of the plura]itgesg Mi,)and fherefor}e/
the registering element of the third characteristic will be ener-
glzed for all the lines of the card, which will register non-ful-
lilment of the selection specifications.

There will obviously be no difficulty in adjusting the wiring
of the selecting unit to simultaneously take account of the condi-
tion of the registering elements for several non-local code zones
and .for superpositional, direct and local code zones, making it
possible to select the punched card in one run according to all
@he selecthn specifications. If the capacity of the storage unit is
increased, it can be made also to hold several questions at once
and to select in one run all the cards complying with at least one
of the questions. This greatly increases searching speeds and

means less wear and tear for the cards. The selected cards are

then examined separately on each question.

5. Recording and Reading Information

The coded designations of the index data of the information
elem;:lnt are entered on a punch card by an operator using a card
punch.

When the index data is encoded by superpositional, direct or
Jocal codes, to be entered as holes punched according to a defi-
nite pattern on the punch card, a conventional 80-column card
punch is used. The design of this punch is slightly modified to
permit punching various numbers of holes in the same column of
the card (fig. 13)

When the index data are encoded after a non-local code, ac-
cording to which each characteristic is entered in one of the po-
sitions of the card, two cases of recording are possible. In the
first, when the number of different primary code symbols is
large, recording is done by means of an ordinary card punch.
In the second case, when the number of different primary code
symbols does not exceed 40 or 50, the card punch is equipped
with a simple device for encoding the individual symbols after
the accepted code. When recording, the card passes under the
punches of the punch mechanism several times, according to
the number of characteristics to be entered.

Another method may also be used for entering index data
by non-local code, based on the utilization of the duplicating
mechanism of the punch. In this method a master card is pre-
pared beforehand for each characteristic, the latter being punched
in a definite position on the card as a combination of holes.
The master cards -corresponding to the index data of the infor-
mation element are placed one by one in the duplicating me-
chanism of the punch and the holes in them are duplicated in
various lines of one punch card.

The data punched on the cards are verified by another ope-
rator making a second set of cards, after which the two copies
are compared. When using the duplicating mechanism the cards
are verified automatically.

— 35 —
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ation elements contained in them have to be read. These data
are, for instance, the catalogue number or some other conven-
tional number. These data being entered on the card in the form
of punched holes, they fizve to be listed on paper io be read.

Listing from the punched i v he dorie by means ¢
an ordinary or alphabetic tabulator. However, inasmuch as the
bibliographical data are compact and the time needed fo list
them, say, with a typewriter, is not very grest, 2 comparatively
inexpensive listing device is used jor this purpose. This device
for listing data from punch cards consists of a motor-driven
typewriter and a conventional punch card verifier (fig. 15).
The two units are electrically connected.

The punched cards, the data of which have to be listed, are
placed in the magazine of the feed mechanism of the verifier
(fig. 15-a). When listing, the card passes under the scanning
mechanism of the verifier column by column, and the data are
iransmitted as electrical pulses to the magnets of the typewriter
(fig. 15-b), which lists the data automatically on paper.

Fig 14

A conventional verifier (fig. 14) may be used to verify the
data entered on the card, if the wiring of the verifier is altered
to allow each column to be verified in more than one stroke.
Only one hole in the column is verified at each stroke.

After selecting the punched cards in accordance with any
specified question, the basic bibliographical on the data inform-

— 36 —
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The wiring diagram for automatic selection of information
required consists, essentially, of two sections. The first section
is the diagram for matching the information element characte-
ristics. The second is the diagram for registering the results
of the matching operations and controlling the device for trans-
porting the punched cards to the respective pocket of the machine.

The matching diagram has no_electron tubes or relays and
is made up of inexpensive and reliable elements. The registering
diagram includes several electronic and relay elements, the num-
ber of which depends on the number of characteristics in the

6. EIM Design question. The number of elements in the part of the registering
i . diagram which serves the matching diagram for characteristics

The EIM machine (fig. 16) was built on the basis of a C 80-1 recorded by a non-local code must be equal to the number of
horizontal sorter and is an improved modification _of the characteristics in the question. The part of the registering dia-
latter. The improvements, intended to impart to the EIM, the gram which serves the matching diagram for characteristics enter-
ed on the punch card in other codes requires only one element.
Such electrical wiring for automatic selection of information
provides the required universality of the EIM operation at low
cost and with sufficient reliability.

As has been mentioned above, the EIM can select information
entered on punch cards in cedes of any kind, or combinations of
codes, except the ordinal code. Especially noteworthy is the pos-
sibility of selecting information simultaneously for several ques-
tion characteristics in one run of the batch of cards to be exa-
mined. The convenience of this method of selection is in the
possibility of introducing various specifications of logical rela-
tions between the characteristics of the question. Special electronic
units were developed and included in the wiring diagram of
the EIM, permitting the introduction of logical specifications
between any 4 question characteristics entered in a non-local

e.

The additional units include an electronic counter for regis-
tering the number of question characteristics (from 1 to 4)
which coincide with the characteristics of the information element
examined. The capacity of the counter can be increased if necessary.
By using this counter information elements containing a certain
predetermined number of question characteristics can be selected.

An electronic selecting device has also been developed, by
means of which information elements containing, for instance,
. . L the characteristics A and B or C, but not containing D, etc.
required unx\{ersahty in _lulfilling its taks, involved alterations (page10) can be selected.
in the scanning mechanism and in the mechanism for entering Tt should be noted that selection of information entered in
qqesllon data (storage unit); besides, an electrical wiring dia- a non-local selector code, if the question contains only one
gram was developed and set up for automatic selection of the characteristic, can be done, using a very simple matching dia-
required information. gram.
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The principles of design of the EIM wiring diagram make
it possible, if necessary, {o increase the capacity of the storage
unit 5 to 8 times without great difficulty, thus permitting
information to be selected simultaneously for several questions.

Like the conventional horizontal sorter, the EIM has a me-
chanism for feeding cards at a rate of 400 per minute, and
a magazine, in which the cards to be examined are placed
(fig. 16-a).

gWhen the EIM is set into. operation the cards are fed one
by one from the magazine to the brushes of the scanning unit
(fig. 16-b). Unlike the ordinary sorter, which has only 1 or 12

(machine with a selector device) brushes, the scanning unit
of the EIM has 80 brushes, one for each column on the punch
card.

The question data are set up on a reiiiovabie piugboard (fig. 16-c).
The same plugboard is used to set up the specifications for se-
lecting the required cards. A more convenient storage unit of
greater capacity has been designed in the form of a keyboard.

Fig. 16-d shows the registering elements of the wiring dia-
gram, which register the results of matching the cards. There
are 12 elements for non-local codes, and one for other codes.

The greater part of the EIM wiring is mounted on 2 special
panels (fig. 16-e).

The selected cards pass into pocket I (fig. 16-f), and the rest
go to pocket II (fig. 16-g).

Translated by D. Sobolev.
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NPEJUHCIHOBHE

PaGoTa nocssilena pa3BepHyTOi NocTaloBKe NpoGieMbsl MeXxanidausk Hugop-
MaLHOHHBIX I1IOHCKOB, CBSI3aHHONl C 11eKOTOPHIMH 1IpOG/JeMaMH LOKYMeHTalH# H
siBAsIOeNcs uacTblo o6ulei npobieMbl yJyuulends OGCAYXKHBAHWS M Oprauiusa-
LMK HayuHOTO TpyAa, noctasielinofi akapemuxom A. H. Hecmesnosuim B 1952 roay.
Ha ocHOBaHHH H3yueHHOHl JHTepaTypbl H CaMOCTOSITENbHOM paGoThl B 1952—
1953 rr. B pa6oTe jpaeTcst B CHCTeMATH3MDOBAaHHOM BHAE COBpEMeliOe COCTOSHHE
npo6neMsl M NPHBOASATCS HEKOTOpble peKOMeHAaunH. BonbWHNICTBO NOJIOKeHMH
paGoTl lie SBAAIOTCS HOBBIMH (XOTSl HEKOTOpble M3 HMX H GblIH NOJYYEHBI CaMo-
CTOATEJILHO, KaK Hanpumep, HeJIOKaJIbH bl i l\")ﬂ), TeM HE Melee yTOuHellHe nocta-
HOBKHM 3aayl, BBeAeHHe KNacCHOHKAlUHH KONOB H YCTPOHCTB, a TakKe BbifBJIeHHE
oCIMX Aast BCeX YCTPOHCTB NMPHHLHINOB peanH3allMH CPaBHeHHs KOAO0B NO3BOJsieT
OTueT/IHBee ONpeae/HTb 00/aCTH NPHMEHHMOCTH H CPABHUTEJbHYIO LEHHOCTb Tex
HAH  MHBIX KOAOB M yCTpOicTB. B pe3ysbTaTe TakKOro HCCJe10Balus yAanoch
TaKkXe NOJAYYHTb NPHHYHOHAJIbHDLIE CXeMbl Da3NHYHbIX yCTpOﬁCTB, MEXaHH3HPYIO-
LUHX  TIOHCKH.

B § 1 Bkpatue ynomuiaercs oG ucTopun GopbObl 3a npeoaoneliHe TPyaHo-
cTeil, CBSI3aHHbBIX C XpalieHueM H pacnpocTpanenneM cseiednit. Bece Goaee u Gonee
GbiCTpoe BO3pacTalife 00beMa NOCAeIHHX HEMHIYeMO AOJKHO NPHBECTH K peBo-
JIIOLHOHHOMY [1€peBOopoTY, [IO,‘IOGHO.\I}’ CO31aHHIO MHCbMEHHOCTH HIH HSOGPETEHHK)
kuironeyatanus. [lonydantactiueckast uudopmausonnas cayxba Oyayuero
(nepesaua ¢ GOJLLION CKOPOCTHIO BCEX CBEIGHHMH 1O TeNeBHAEHHIO C MHKPO-
()uAbMa) NPHBOAMTCA KaK DPHMED KOMIJIEKCHOTO pelleHHsi He TOAbKO npodaem
XpaHeHHsi H pacipocTpaHelus, HO H I\pOa’lBMhl 6blCTpOFO OTBICKAHH CBe,’lEHHl‘*‘L

Iloapo6iee o nociemiieii npo6aeme rosopures B8 § 2 u § 3. Yxe npu pac-
CMOTPEHHH OCHOBIHbIY (B HacTosilee B[)e.\{ﬂ) cpeacrBa OTbICKaHHSA cpeseHuit —
yKaaaTeneﬁ H PasiHHBIX CNPaBOYHHKOB — BO3HHKAIOT ABE BaxKHble ﬂpOﬁ.’lEMb‘
HHPOPMALHOHHBIX NOHLKOB:

a) BbifBJeHHE M CTAHAAPTH3AlHA XapaKTePHCTHK CBelelHH, No KOTOPBIM 3TH
cBeJeHHST MOryT ObiTh HafilleHbl, 1 YCTaloBJeHHe B3aHMOOTHOWENHIT Mexay Xa-
PaKTepHCTHKaMH, YTO TeCHO CBA3aHO C pﬂGOTﬂMH N0 TePMHHONOTHH it KJaCCMqJH-
LHPOBAHHIO;

6) paspaGoTka paUHOHA/LHOH ~METOAMKH aHaiH3a COAepXallus CBelelHi M
3ajaBaeMblX BONpPOCOB.

[epsasi mpoGneMa — 3T0 npoGiemMa CO37aHiA CNeUHaNbHOTO «HH(OPMAUHOH-
HOro sA3blKa», BTDPBH—HPOGJIQM& HHAGKCHPOBANHSA.

B § 2 npuBoasTCs pa3dnuuHble NpHMepLI NMOCTPOEHHS XapPaKTePHCTHK, a B § 3
OTMeuaeTcs PAA HEAOCTATKOB, NMPHCYLIHX VKa3aTensiM.

HecoBepulencTso ykasaTenefi Kak CpejicTBa OTBICKaHHsS CBeAeHHH [IDHBOAHMT
K TpeTheﬁ npOG.‘IQME*MEXaHHSHUHM HHC]DOPMDLLHOHHHX TIOHCKOB, KpaTKUﬁ, HO, no
BO3MOXKHOCTH, CTPOroit (OpMyJIHPOBKe KOTOpOii nocesilied § 4. 3aech npHBOAMTCS
Takke Ofllee OnHCauWe YCTPOACTB, MEXAHH3HDYIOULHX NOHCKH, W moapasjenelike
MX Ha YCTPOHMCTBA MapaajenibHOro W nociei0BaTeNbHOro llEl:lCTBHH.

3
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B § 5 o6ocHosbiBaercsi TO, HTO co3flalHe CreLHapHoro HH(DOPMAUHOHHOTO
A3bKa  AIBASETCS  KJIoueBoi npoGsiemoii Ccpean Tpex npoGneM HH(HOPMAUHOHHLIX
nouckos. OcoGeHHo TnpH p K MeX: M TOHCKaM BO3HHKaeT
HeOGXOLHMOCTh B3aMeH 3PYAHUMH HLLyLero OTpa3HTL CBA3M MEXALY XapaKTe-
pucTHKaMH  (CI0BaMH f3blKa) B CaMOM si3blKe. Baxuefilude M3 CBA3eH OTMe-
Galorcl, a TaKKe YKa3blBalOTCH HEKOTOpbie NyTH AaA OTpaxKeHHs HMX B si3biKe.
B Koue § BKpaTUE FOBOPHTCS 06 HHAEKCHPOBAHHH W O NepBHUHBIX KOAOBBIX 060-
3H3YEHHAX XaPaKTePHCTHK.

B § 6 naerca noapoGHOe onucauwhe H K1aCCHHKALKA Pas/HuHLIX CHCTEM
KOAHPOBaHH XapaKTepHCTHK B CaMuX JCTPOHCTBAX, MEXaHH3HPYIOLIMX TIOHCKH.
YKa3biBaeTcsi 1e1eco00pasHoCTs TNpHMeHelds 1 CpaBHHTE/IbHAA UEHHOCTb pasd-
JHIHBIX CHCTEM ANA TeX WAK WHBIX 3afay, a TaKxe BAMsiHe BLIGOpA TOTO HJIH
MHOTO KOjia HAa TPOLeCC CPaBHEHHS M CJOXHOCTb ycrpoficTBa. Beioaarcst ofuune
7S BCEX YCTOMCTB NPHHUHNBL peaiu3allii KOLOBLX 06o3HaueHHil, OOecreun-
BaloluHe CpapHeHHe KOLOB XapaKTEpHCTHK CBeACHHH ¢ KOAaMH XapaKTEpPHCTHK
ponpoca. PesysbTaThl H3 3TOr0 naparpaca CyUIeCTBEHHO HCMONL3YIOTCA npu cne-
lylOlleM HHXE OMHCaHHH PASMHUHBIX yCTPORCTB. )

B § 7 onucuBalTcs YCTPOACTBA NapaiienbHOro neACTBHS:

a) nepoKapTH C BHPE3KAMH 1O KpaaM;

6) HaKJaablBaloLKeCa nepdoKapTH; .

B) GoJiee ClOXHOE YCTPOHCTBO B BHAe 3/IEeKTPHYECKOR CXeMBl;

r) yerpoitctso Tana Card Translator’a, npumeHsieMoro s npeo6pa3oBanus
TeneOHHbIX BbI30BOB.

BkpaTiie YKa3blBaloTcss BO3MOXHOCTH NpHMEHEHH: 3THX YCTPOHCTB. )

B § 8 B KauecTBe npHMepa npocTefiluuX YCTPOHCTB noOC/IeN0BaTeNbHOro nen-
CTBHS PaccMaTPHBAIOTCH NOBOJBHO LIHPOKO npuMenseMbie Uil HHPOPMAUHOHHBIX
HOMCKOB CHETHO-aHA/HTHYECKHe MAWHHbB OGBIYHOTO THNA W CNEUHANLHO ycoBep-
eHCTBOBaHIbE. BHIACHAOTCA (QYHKUHH, KOTOPHIMH JOJIXHA o6nanath ycosep-
LIeHCTBOBaHHAS COPTHPOBANbHAS MAlMHA Ans obecneueHus Haubosnee THOKOrO
CpaBHeHHS H MOHCKOB, a TaKke HaMedaloTca HeoGXONHMble 1JIsi 3TOrO yCOBEpLICH-
CTBOBaHHSA.

B § 9 naerca KpaTkoe onucahne Gonee CNONKHHIX M GbICTPONEACTBYIOLIHX
YCTPOIiCTB  NOCJIEA0BATEABHOTO neiicTBHA — YCTPOACTB C HENpephIBHBIM HOCHTE-
JIeM — MarnnTHOH maeHkoi # oromnenxoir. Ilocrennee YCTPOHCTBO — TaK Ha3bi-
BaeMblii MHKPO(HIBMOBBIH CeNeKTOp — ABIACTCS, NOBHAHMOMY, Han6oJiee nepcnex-
THBHBIM, OCOGEHHO MIsSi KOMIIEKCHOTO peilledHs npoGneM XpaeHs, pacnpoctpa-
HEeHWs H OTHICKAHHA CBEAEHHH.

Mocneanuii § 10 CONEPXKHT HEKOTOPHIE BHIBOAB, KACAIOWHECA NOCIeN0BaTeNb:
HOCTH  peletsi npo6ieMbl MeXaHH3auWH WHQOPMAUHOHHBIX TOHCKOB H ueneco-
06Pa3HOCTH MPHMEHEHHS H NOCTPOAKH PA3NHUHBIX YCTPOHCTB.

§ 1. XPAHEHHE H PACITPOCTPAHEHWE CBEJAEHHWH

Bospacraiouwit ¢ 60AblIOH CKOPOCTbIO 06bEM cBeJeHuit, KOTo-
PbIMH PACroJIaraeT ueJ0BEeYeCTBO, BhI3BIBAET, C OJHOH CTOPOHbI, UyB-
CTBO TOP/IOCTH M BOCXHILEHHS AOCTHIHYTBIMH ycnexami, a c Apyro#
CTOPOHbI — UYBCTBO OMAcelHs Tepel TPYAHOCTAMH, CBA3AHHBIMA C
XpaHEHHEM W PaCcTpOCTpaHEHHeM STHX CBEEHHH, a TaKiKe, FAaBHLIM
oGpa3som, nepes Bce Gojee BO3PACTAIOLLEli TPYAHOCTBLIO CBOEBpEMEL!
HOMO OTBICKAHHA BCCX CBEZeHWi MO J0GOMY 3ajaiHoMy Bompocy .
D10 ycHAMBLIEECS 33 NOCACIHHE AGCATHICTHS UYBCTBO OMACEHHS Pas-
JIeSIN0Ch M Pa3AcAsieTcsl MIOTHMH YUEHbIMI, CPelH KOTOpbIX A0CTa-
Touno Oyder ynomsuytb akaa. C. M. Basuiosa, o6pa3Ho MHCaB-
\Wero 0 3aTpyHenHsiX ueloBeka, CTOSWero neped IMManasMu KHAr,
u axag. A. H. HecmesHoBa, BKIIOUMBLIErO YKa3ahHble Bbilile TPya-
WOCTH B rocTasieHHylo WM B 1952 roay oGuiyto npoGiemy yJayulue-
nist 00CAYXKHMBAHHS 1 Opraiii3aluiy Hay4Horo Tpyra ™".

Bo3iKHOBeHHe # Npeoloeiie TPYAHOCTel, CBA3AHHBIX C Xpa-
HCHHEM M PACNpOCTPaHeHHeM CBeAeHiil, HMeeT CBOIO AJHHHYI0 HCTO-
pinio. JlaBHo npoui Te BpeMena, KOrja cpeleliis XpaHHiiuch TOAbKo
L maMsTH OTACABHbIX Jiofeii 1 nepelaBaduch i3 ycr B ycra. M3o-
GpeTeiie MHCHMEHHOCTH Pe3KO MOBBLICHIO 00beM H 10JATOBEYHOCTL
XPaHEHHs! H Yayuluilo BO3MOKHOCTH HeHcKaMeHHOH nepeiaun. K3o-
GpeTcHie KIHrOMeuaTaHus ClWbIO Y/ARUIEBHAO 3anuch cBeJleHHH H
NMO3BOJRIO 1X LIMPOKO pacnpoctpansiTh. [lanbheiiliee pasBuTHE KHH-
roneuaTaHis ¢1e1aj0 BO3MOXHBLIM TOsiBJIeHiie NepHoHYeCKHX H3la-
Huil, 03BOJSIOLIUX ObICTPO H ellle (oace WIPOKO, UeM KHHMIH, pac-
1IPOCTPANSITL CBeJlelils, N0100patibie MO  OTIebHbIM Goslee MU
MeHee Y3KHM pasflenaM. Takas noadopka cpeleHuit ofseruaer M

¥ TlogpoGiee 0 nocieiaieM CM., Hanpumep, JI. U. T'yrenmaxep. K Bonpocy
0 Mawmunoi Texuuke Hayunoii nugopMaui. Bectunk Axazemun nayk Ne 8.
1952 r.

%% A H. HecMesios. BuicTyn/jende Ha TrOAHYHOM co6panun AH CCCP.
Bectuuk Akagemun Hayk Ne 2. 1952 r.
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y/EleBserT 3HAKOMCTBO CIELHANHCTOB C HYXHbIMH HM CBELCHHIMM
¥ HEOGXOMMA B YCJIOBHAX CHJIBHO BO3pOCLUEro OGIiero obbeMa cBe-
neunit. Hakonen, crpemiende eie GoJlpllie COKDATHTh BpeMs, 3a-
TpPAauMBaEMOE HAa O3HAKOMJEHHE CO CBEIEHHAMH, H HCKJIIOUHTH BO3-
MOXKHOCTb yTpaThi CBELEHHIl, PaCCPEJOTOYEHHBIX MO Pas/H4HbIM Te-
PHOAMYECKHM H3/aHHAM, TpPHBEJO K CO3AAHHIO pecepaTHBHLIX
KyPHAJIOB M GHOAHOrpadHuecKHx COOPHHKOB aHHOTAlMi, pesiome
0003peHHH.

OueBHAHO, He BCe CBENEHHs 3aMMCHIBAIOTCA THNOTPageCKkuM Cro-
€0BOM — HMeeTCsi MHOTO CBEJeHHil, 151 3alECH KOTOpbix npuberaior
K JIHTOTPa)HPOBAHHIO, (POTOKOMUPOBAHHIO M JDPYrHM IpOLeccaM.
It Jyuliero pacnpoCTpaHeHHst STHX CBENeHHH, a Takxke 1JIs J0-
TOJIHHTE/IBHOTO PAaCMPOCTPAHEHHs HaNeyaTaHHbIX paHee CBEACHHH B
nocJeaHee BpeMs CTajlH NPHMEHATbCS MHKpONeuaTh Ha MHKpoOKap-
TOUKM M MHKPODHJIbMOBasi TeXHHKa. MHKpO3alHCb He TOJbKO CO-
Kpauiaer raGapuThl 3alkcell, HO H OTKpbIBaeT, Kak Oyler noKa3aHo
HHXKe, NPUHUHMIIHATBHO HOBble MyTH OJHOBPEMEHHOH JIHKBHAALHH
TPYAHOCTEH, CB3aHHBIX, KaK C PAaCNpOCTPaHEHHEM, TaK H C OThICKa-
HHEM CBEIeHHH.

OGecnieynBaemMoe B HACTOSLUMI MOMEHT LeHOH 3aTpaThl GOJIbLIOTO
TPyAa W CPeAcTB Gojiee HIM MeHee Y/OBJETBODHTEJbHOE XpaHeHHe
M pacHpocTpaHeHHe CBENeHHH He yCTpaHsieT, OAHAKO, GecrnokoicTa
nepen HexanekuM OymyiuM. HecMoTpsi Ha BO3MOXHbIe yCOBEpIUeH-
CTBOBaHHS THNOrPA(CKOro mpouecca K MHKpO3amucH Bce Gosee
yBeHUHBAIOLIMECS THPAXKH 3arucell Bce GoJiee BO3PACTAIOLIETO KO-
JIHYECTBA CBENEHHH MOTYT MNOTPe6OBaTh HEMOCHIBbHOrO Tpyla IO H3-
FOTOBJIEHHIO, XPAHEHHIO M DACIpOCTPaHeHuio 3THX 3amuceil. B 3Tk
CBfI3H JOCTATOYHO GYAeT BCIOMHHTb, CKOJbKO CPEACTB 3aTPAayHBaeTCA
ceffuac Ha TPOM3BOACTBO OyMard, MOCTPOHKY Tumorpadmil, Guban-
OTeK, uMTaJeH M APYrHX KHHIOXPAHHJHIL, PelaKUHOHHO-H3JaTelb-
CKYIO [esiTeJIbHOCTb, PACCBLIKY 4 NpPOAAXY JIHTEPaTypbi, MOJArOTOBKY
H OmiaTy KajapoB. Bce 3TO 3acrap/ser AyMaTb, 4TO He OYeHb Ha-
JIEKO TO BPEMSsi, KOTZa COBEPLIHTCS HOBBIH NepeBopoT B lefe Xpa-
HEHHMSl M PAcrpoCTPaHeHHsl CBEAEHHH, NOAOGHbLIA TOMY, KOTOPbIA bl
BbI3BaH H306peTeHHeM Kuuroneuatauus. TpyaHo npeayrapatb, BO
YTO OH BbIIBETCSH, OJHAKO, AaB BOJMIO (haHTa3HH, MOXHO HApHCOBATb
cebe cJeaylollylo KapTHHy HHGOPMaLHOHHOH cayXObl Gyayiuero.

Bce mocrymaiouwie M Bce MpeXHHe CBeleHHA, nocae HeoOXOnH-
MO#i pelaKiHOHHOR 06pabOoTKK M HaA/exaliero BHelliHero odopmJe-
HHSI, CHHMAIOTCS B OYEHb CHJLHO YMEHbIIEHHOM BHJE Ha (OTOMJEHKY.
Bumecto Gosibiuix THparkel, W3rOTOBJSETCH TOJIBKO HECKOJBKO KO-
OHE Takoro MHXPO(H/IbMA, PacCHIaeMblX B ONHH HAH HECKONbKO
HH(POPMALHOHHBIX LEHTPOB. DTH LEHTPbI HENPEPBIBHO TPAHCIHPYIOT
Ha MHOTHX BOJIHAX BCE HMEIOLIMECS Y HHX CBENGHHMs C rpoMainof
YaCTOTOH CJIeOBaHHA KaapoB MHKPODHJIbMA, AOXOAsSLLEH, Hampu-
Mep, A0 MHIIMOHA B cekyHRy. Ilpn Takoif cxkopocTd nepeaaud sce
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HAKOMJIEHHble YeNOBEUECTBOM CBeJeHHst MOryT ObiThb nepelaHbl Ha
MHOTHX BOJIHAX 3@ CPABHHTEIbHO KOPOTKHH NPOMEXYTOK BpEMEHH
NMOPSAAKA HECKONbKHX MHHYT. ITporon MHKpOGH/IbMA Tepea BOCIpH-
HHMAIOLIMM YCTPOHCTBOM TesleriepejlaTunka MOKeT ObiThb MPH 3TOM
ocyuiecTsied (e3 GOJBLIOTO HM3HOCA, HAmpuMep, C MOMOLLbIO Bpa-
maloterocst 6apabana. Jlio6o#t Kaap MHUKPOQHIbME MOXeT 6bITh
NPHHAT B JMIOGOM MeCTe Ha CreunHanbHblii 9Kpan TeJIeBu3opa, cHab-
HEHHOTO BBIOHPAIOLMM YCTPOiCTBOM. DKpau [OJKeH 3a/epKuBath
W306paXKenHe Kapa Ha TpeGyemoe Bpems, a 3aTem GbiTh FOTOBbIM
K LOBOMY BOCIPHATHIO, T. €. HIpaTh DOJb JOJTOBEUHOH QoTorna-
CTHHKH MHOIOKPpaTHOIO ]16( TBUSA. Bbl()“[)ﬂIOIJJ,C(‘, _‘,"C’I‘pOl"’ICTBO, fLeﬁ-
CTBYIOILICE CHIXPOHHO C NMPOTOHOM MHKPO(HIbMA, OTKDBIBAET AOCTYI
H300paKeHWio Ha SKpaH WM B 3aBUCHMOCTH OT 3a[aHHOrO HOMcpa
Kanpa, WM B 3aBHCHMOCTH OT COBMNAjCHHS KOJa BOMPOCA, MO KOTO-
POMY HIILYTCH CBCAGHHA, H KOJA COLEPIKAHHS CBEICHHH 3aMHCaHHBIX
B Kajape. Tlocsieinssi BO3SMOXHOCTh 6blaa Gbl OCOGEHHO LEHHOH, TakK
KaK M03B0Ma Obl PELIMThL O/IOBPEMEHHO ¢ mpobaemoit  pacnpo-
cTpaHeHHs W npoGaeMy ObicTPOro OTBICKAHHS HYMHBIX CBEIEHNH,
paccmarpuBaeMylo Hixe. Bce notpebbie Aas MOJb3OBAHMS TakHM
TeeBU30POM HMHCTPYKILIH, K1aCCHQHKALHOHHbIC CXeMbl, nepeueHb
cogepsanis MHKPODHILMOB C VKa3aHHeM HOMEpOB KaapoB H KO-
JoBble 00O3HAYCHHsT MEpealoTCs B Hauaje MHKPOQHIbMa, uTO
HCKJAIOY2eT HCO()X()JHMOCTb HCNOJIb30OBAHHSI KaKHX-1HOO T[evyaTHbIX
CBeIeHHIL.

TpyIHO NMepeoUeHHTb FHOKOCTh H 3((EKTHBHOCTL TAKOrO BooOpa-
}ACMOr0 Cnocoba XpamenHs W pacnpocTpaxenus ceefenuit. Hecowm-
l{eHHO, UYTO 3TOT MJH KaKoi-1H60 HHOM aHaJOTHUHbIH Crocob oKa-
JKETCH TAaKKe W JelleBje, ueM CyUIeCTBYILUIHe, Koraa ofbem cBele-
HUil IOCTHTHET Onpe/lesieHHOro npejena. HeT uyXabi rOBOPHTH O TOM,
4TO KaK MOC/e MOsiBJeHHs KHUrOMeuaTaHHss COXPaHHIach PyKOMHCHas
(opma 3anucH, Tak ¥ MPH TNOABJICHHH nono6HoA HHGOPMALHOHHOH
C1yKObl uacTb CBefeHWiH OyAeT MolpexHeMy XpaHHTbCs H pacnpo-
CTPAaHATHCS B CyLIECTBYlOLIEM cefiuac Buie. 3aMETHM B 3aKJIOUEHHE,
4TO, HECMOTPA HA KaMKyulylocss (PaHTACTHYHOCTb ONHMCAHHOM EbilUe
HHPOPMALHOHHOH CJ1yKObl Oyadyulero, MouTH BCe norpebuble AJsi ee
OCYILECTBJICHHS TeXHHYECKHE y3/ibl CYLIECTBYIOT H HEMPEPBIBHO CO-
BepLIEHCTBYIOTCS.
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2. OTBICKAHME CBEJAEHUM C MOMOILbIO YKASATEJIEH.
§HEPBA${ U BTOPAS NPOBJEMbl HH®OPMALHMOHHDBIX
MOHUCKOB

B Teuekile A0JAPOrO BPEMEHH MpPH OTHICKAHHI HYXKHDLIX CBeeHi
041 06paLlaIiCh TOAbKO K COOCTBEHHOH NaMATH WJIH K NaMiTh
cBeayIOWHX JIOAel, a nocae H300peTelis NMHCbMEHHOCTH H KIHIO-
neuaTanHs AOMOJHHTENbHO MpHOErasH K NMPOCMOTPY 3amHcel CBejC-
witit. [Ias oGgerdenist 3amoMiHaHds W NpocMoOTpa yke Toraa co-
CTaBJASJHCH MpOCTefiluie KJIACCHOHKAUHU H OMVIaB/JCHHA CBEICHMUH
Vpeauyenne o6beMa CBeJeHHH W CKOPOCTH MOSIBJACHHST HOBbIX CBC-
JIHHIT B IEPHOAHYTCKHY H3/AUHSIX (€110 HCBO3MOXKHDIM HC TOILKO
34MOMHHAHHe, HO Ja}e H NPOUTEHHE CreLHaJiCTOM BCeX CBeACHHH
N0 JAOCTATOUHC IUHPOKOMY pasfeay. Mexiy TeM — TakoBa Y
{MaJIeKTHKA NMO3NAHHS — HAMETH/ICS TNepexof oT Auddepeninalmy
K MHTCrpauWH CBeAeHHH, H HEBO3MOXKHOCTb OrpaHHUHBATBLCA CBEJIC:
HHSIMH TOJBKO MO y3KHM pasiedaM 3acTasisfa crelHannctos obpa-
ATHCA K CMEXKHBIM 00JacTaM 3uanus. Bee 310 npuBeso K nosisie-
(10 yKasaTedeil, KOoTopble MOMXHO paccMaTpHBaTb KaK NPOMEXyTOU-
HO€ 3BEHO B OTMHCAHHH COJACPKaHIHA cpeeHuit MCZKAY OIVTaBACHHSIMI
I alHOTALHAMH WA pedepaTaMy.

n})@,l\leTHbIC, CHCTEMATHUECKHE, aBTOPCKHE, (I)OI).\[\"}I)IH)IC " nap
ykasaread, Hapsay ¢ pasanulibiMH CHPAaBOUHHRANMM, ABISIIOTCA B Ha-
CTOSIILCE BPEMSI OCHOBIILIM CPEICTBOM OTBICKaNHs HYXKIBIX CBEelHil
Ouu TecHo CBsi3anbl ¢ kaaccHduKaiieil cselennii, Tak Kak, ¢ O1HOH
CTOPOHbI, COCTABAAIOTCA 151 OTACJAbHBLIX doJee HIH Mclee KPVITHbIX
pas/lenoB CBeAeHHH, a ¢ APYroit CTOPOHbI, CAMH XapPAKTCPHCTHKH
cBejenii, H3 KOTODBIX COCTOAT VKA3ATCIH, HANOIATCA B CJAOKHbLIX
B3aHMOOTHOLLEHHAX, ONPCACISICMEIX Kiaccu(uKalieil 1 0Tpaxaembix
B YKasaTeldX COOTBETCTBYIOUUHM DPaclOJOKeNHCM XapakTePHCTHR H
(0COGCIHHO, ecslH MOCACIHES PACMOJI0KeHD B aA(aBHTHOM MOpPSIKE)
Ha/fuieM MepeKkpecTHbIX Cebl1oK. XapaKTepHCTHKAMH B YKa3aTessix
SIBASOTCS OCHOBHbIE MOMEHTLL  COTEPAHAHHA CBCACHHIT (pﬂMHJIHH
aBTOPOB, MpeAMeTHble pPYOPHKH, BeulecTBa M HX CBOWCTBA H T. 1L
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Brisisnenne u CTaHAAPTH3aUMs XapPaKTEDHCTHK, a TaKXXe YCTaHOBJIe-
HHE B3aHMOOTHOLUEHWH MEXAY HHMH B COOTBETCTBHH C i1AaCCH(H-
KAUMONHBIMH CXeMaMH M pa3pa6oTKa MOCJHeHHX SBAA. *i 3eChbMa
TPyAUoii paboTol, BbINOAHSEMOH OGubanorpadaMH, TMNpe.s TH3ATO-
pamu i CHCTCMaTH3aTOpaMM. JT0 — paoTa Mo CO3AAHHIO \il(.1HAJb-
1Or0 «HH(POPMALHOHHOrO A3blka». Co3faHHe TAKOro £3bi7  IRIACTCA
nepsoit u naubosiee CNOXKHOK npobaemoit B pelueHHn o0i\2# 3a1aun
00 OTBICKAaHHH CBENEHHH.

XapaKkTepHCTHKH M COOTBETCTBYJOILLUHME HM Ha3BaHus (Homepa)
SJeMCHTOB HH(.])()[.)MaLlHH neyararrcs Ps/IOM Ha CTpaHHUax nevaTHbiX
yKasaTened WM MOMEIAlOTCs PSAAOM, €CIH yKas3aTelqb COCTaBJIeH
1a 6ubaHoTeuHbIX KapToukax. [Toa sneMeHTOM HHGOPMAUHH Mbl MO-
HHMaeM 3/1eCb COBOKYMHOCTb GoJjiee MJIH MeHee TeCHO CBSI3aHHBIX
ceejaetiit. CBejleHHs, Hanpumep, MOryt ObiTb CBsI3aHbl TOJBKO TEM.
UTO COEPIKATCA B OAHOM M TOH »Ke cTaTbe, eCIH 3Ta CTaThs He
cTIKoM oOwHpHa. B Apyrux cayuasx 3a sgem:.dT HHQOpMaLUHH
MOrYT ObITh NMPHHATBHL CBEACHHSA, 3aMHCaHHble Ha KaKOH-IHOO cTpa-
UHIC 1T B KaKOM-JHOO a63ale cTaTbH. D/ieMeHTOM HH(OpMaLHH
MOXKCT SIBAATHCA H COBOKYMHOCTh CBeJAeHHI O KaKOM-JHOO 3KcnepH-
MCHTC, npouecce, BCLILECTBEC, pacTeHuH, KHBOTHOM HJIH 4YeJOBeKe.
Taxim oOpa3oM, MOHATHE 3TO BechMa YCJIOBHO H MEHSIETCs OT CJay-
yast K cayuaro.

Ilns cBeleHHi, COJEPXKALUIMXCS B KaXKIOM 3JeMeHTe HH(opMa-
UHH, MOXET OblTb COCTABJIEHO MHOIO XapAKTEPHCTHK, KOTOpble pac-
najarTcs Ha «OubaHorpaduyeckie» H «rpeiMeTHbie» XapaKTepH-
criukn. K Gubiinorpadiuuyeckum XapakTepHCTHKaM OTHOCATCA  BCC
JlaHilble O BPCMEHH, MeCTe, aBTOpe H TNPOUHX YCJAOBHSX, CBSI3aHHbIX
C nosisaendeM sJ1emeHTa HHpopmauui. TlpeaMeTHble XapaKTePHCTHKH
OILICLIBAIOT CaMy CyTb CBedeHHIi, colepiKallixcs B neMeHTe HHPOP-
mauni. Tlpi cocraBicHHH yKa3sartelell BCe XapPakTEPUCTHKH OLHOIO
i TOro 7Ke 3cMmenTa HH(OPMAlHH PacCMaTPHBAIOTCA OOBLIYHO Kak
3AKOHUCHIIbIE M He 3aBHCALME APYL OT Pyra. CaMOCTOSTEIbHbLIE
el Jlaa 6ubanorpadueckiuy XapaKkTePHCTHK 3TO eCTeCTBEH-
110 -— I'0,1, CTPaHa, KypHaJi, aBTop H T. M. SIBAAIOTCA TAKHMH eLiHH-
amii. ,ZL'IH NpeIMETHbIX XapaKTePHCTHK 3TO YCJI0OBHE 03HAYACT KOH
CTPYHPOBAiHE HHOH pPa3 JOBOJBHO CJOMHBIX TIPEIMETHbIX PVOPHK,
KaK Hanphumep, <<(1)nyopecueuumr MOJIOKa H BHHa. OCBeLLEeHHbIX
yabTpaHOaeTOBbIMIT JyuaMit». Takas He3aBHCHMOCTb XapaKTepH-
CI¥K, COOTBETCTBYIOUHX OANOMY 3JeMeHTY Hi(OPMaLHH, He HCK/I0-
MACT CJIOKHBIX B3aHMOOTHOWICHHI MeX1y XapaKTePHCTHKaMH B CO-
OTBCTCTBHH C KJIAaCCHPHKALHONHBLIME CXEMaMH.

Ilpyroit BO3MOXIibIHt MOAXOA - OMHCAHHE IjMeMeNnTa HHPOPMALHH
NPOCTCHLINMH NPEAMETHBIMH XapaKTePHCTHKAMH, HMEIOUHMH caMo-
CTOSITE/IbHOE 3HAUeHHe, HAMETHJICA B I1IOCACAHEC BPEMsi MNPH pac
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CMOTpeHHH BO2MOXHOCTEH MeXaHH3ALHA HHOPMALHOHHBIX MOHCKOB. ) ,
B 5TOM ciyuae MeKiy XapakTepHCTHKaMH, COOTBETCTBYIOWHMH O yKkasaresiei. BouibliiMe yCW/HSI, HANpaBJleHHble Ha MPEOJoJIeHHe ITHX
HOMY 3JeMeHTy HH(OpMalHH, yxKe CyILecTBYloT npocrefilue J0rH- TPYAIOCTEeH, 3aTPAYHBAIOTCA 6ubadorpadamu, NpeiMeTH3aTopaMd H
weckue cpsizit. TaK, HANpHMep, eciH BMECTO XapakTepHCTHKH «ay- ccremarisatopamu. CosjaBaeMbie UMH YKasaTeJH sIBJSIOTCA B Ha-
opecueHuHs MOJIOKa H BHHE, OCBELUEHHDbIX  YJIbTPaduoICTOBbIMA CcTOsILLCe BPEMs, KAK yXKe FOBOPWJOCH Bbillle, OCHOBHbIM CPEACTBOM
nyuaMu»  B3ATH npocTefilune  XapaKTepHCTHRH: «(haryopecuenuust», y OTBICKAIHNS HYMKILIX CBEJCHHH, OHAKO CPEACTBO 3TO, K COKAJICHHIO,
«MOJIOKO», «BHHO» H «yntha(pnoneTonble Jyun», TO MexKy nocJjejL- p He sIBJISIeTCS JOCTATOUHO IDQPEKTHBHBIM.

HUMH MMeeTcst TIO KpaiiHeii mMepe Ta CBA3b, 4TO OHIi COBMECTHO OIH-

CLIBAIOT  HEKOTOpOe sBJGHHE, Yero Heab3d, uarfpumep, ckasatb o

XapaKTepPHCTHKAX: «yabTpagHoOeTOBbIC JYUl> H «MHKPOODI», €Ciln

B TOM e 3JeMeHTe HH(POPMALHil COAEPKATCS cBeJCHHs O MHKPO-

6ax B BHHE H MOJIOKE, HO HE TOBOPHTCS O JCHCTBHE HA HHX YJb-

TpadHONETOBbIX ayueit. Jlornueckue CBS3H MoryT ObiTb i Goace

CJIOXHBIMH, YeM B 3TOM NpuMepe, OHAKO Ha/LJIeXKALUIM HIMCHEIHEM

o6beMa snementa HudopMauun H Builopom xa TEPHCTHE MOWKHO

[10GUTbCs TOrO, uTOChl 3aMch i BbIABIEIHE STH! cpsizeil npH no-

McKax He MPeACTaB/siii GO/bLUIIX tpyanocreil. Takoit noxo sin-

JiaeTcs Gosee OGEIIAIUHM KaK B OTHOLICHHH BO3MOXHOCTEI CTal-

JApTH3ALUMH XapAaKTEPHCTHK, TaK if B OTHOILEHHH TMOAHOTHI OITHCAUHS

sneMentoB HH(OpMauuy. Tlocae/ree CACAYET H3 TOT0, 4To Couera-

{5l MPOCTEIfLINX XapaKTEPHCTHIK 3aMCHSIOT BCC BO3MOMKHDI® C102K

Hble XapaKTepHCTHKH, KOTOPbie TOJABKO MOKHO Obiio Obl COCTABHTH

[PH NEPBOM NOIXOAE, H UEIO, O/IaK0, HHROIA He J1enacTest B CHILY

NPaKTHUECKOH HEBO3MOMHOCTH.

BbiGop XapaKkTepHCTHK I KaxXaoro saementa  HupopMalHu
aBsercsi padotoii, TpeGyloweil 60AbWOr0 HCKyCCTBA OT OUOAHOTPA-
(OB M IIPEAMETH3ATOPOB, OCOGRHHO B TOM Cayuae, KOrfga YHCJO Xa-
PAKTEPHCTHK AO/KHO ObiTb OrPaHMUGHHBIM M MPHXOLAHTCA peliath.
Kak#e XapaKTCPUCTHKH HauGojee CyLLECTBEHHBI H MOFYT OKa3aTh
HauGOMbLIYIO TOJb3Y MPH MOMCKaX. 34ech ONfTb BOHHKAIOT TPYI-
HOCTH, CBsi3aHHble CO CTaHIapTH3auued i kaaccuduKauueli xapax
TepuctTuk. Ecan Obl bl1 CO3/aH crewatbHblii  HHPOPMALHONHbLH
A3bIK, TO C MOMOLIBIO ClIENHAIbHBIX COBApeH Takoro A3bika, nocne
pa3paboTKH CTPOTHX NPABHJI — ¢BOeOOPa3HOll «IPaMMaTHKH», MOXKUO
6b1/10 Gbl MEPEBOAHTb COLEPKaHHR 3JIeMeHTA uHdopmauns B Habop
XapaKTepUCTHK 0OJiee HJM MeHee OIHO3HAUHO, BHC 3aBHCHMOCTH OT
TOr0, KTO STOT TepeBoj JelaeT. DTO XKe HMeNo Obl MECTO H TpH hop-
MyJHPOBaHHH B BHA¢ Ha0Opa XapakTepHCTHK TeX BOMPOCOB, no Ko-
TOpbIM Pa3bICKHBAIOTCS CBEACHHS. Co3jaHude TaKux Mpasui, T. e
pa3paoTKa PALMOHAJNBHON METOAHKH aHalNH3a COAepXKallis age
MeHTOB MH(OPMALHH H COACPIKAHWS 3a1aBaCMbIX BONPOCOS, ABJACT-
cst BTOpO# Npoi1eMol, BO3HUKAIOWIEH NPH pelueHH: 3a1aun 06 OThl-
CKaHUH CBENEHHUH.

ViKe CHOKHOCTb HBYX BbIlIENPHBEAEHHHIX MNpPOG/IEM cBHIETEL-
cTByeT o GOJbUIMX TPYAHOCTSIX, BCTPEUAIOIMXCA NMPH COCTaBICHHH
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§ 3. HEILOCTATKH YKA3ATEJEH

OcHOBHBIM H HaHOOJee TPYAHO YCTPAHHMBIM HE/IOCTATKOM yKa3sa-
Teslell, ONMCHIBAIOLHX IIHPOKHE pa3fesibi CBELEHHIT, ABAACTCH HX
HEMOJIHOTA, Bbi3BAHHASI MPAKTHUYECKOH HEBO3MOXKHOCTLIO BIHCCTH B
HHX BCE BO3MOXHbIE CJIOXHbBIE XapaKTePHUCTHKI, SBAAIOLLHCCST KOM-
GHHALHAMH NpPOCTeHLUHX XapakTepCTHK. Ecait K TOMY JKe yuecTb,
YTO CBEIEHHS YacTO HULYTCs He MO O1HO{, a MO COBOKYMHOCTH Xa-
PAKTEPHCTHK, TO OTPAHHUEHHOCTb MpIMeHeHHs yKasaTeseil cramer
elle GoJiee OUEBHAHOMN, TAK KAK 3alIHCaTh BCE BO3MOMKHLIE KOMOH-
HAUMH XapaKTepPHCTHK — 3ajaua Oe3HajexkHas, a HCKaTb Bpyuiylo
CpeaH 3/71eMeHTOB HHGOPMauHH, COOTBRTCTBYIOUIHX KaK/I0H 3a/anlion
XapaKTepPHCTHKE, OOLILHe 3/1eMEHTbl BECbMa TPYAHO.

OGObIYHO AN KAXKAO0Tr0 3JeMeHTa HH(OPMaUHH BbLIEJSIOT TOAbKO
yacTh GHOIHOrpaHUECKHX XapaKTePHCTHK M Hanbo/ce CYUIEeCTBEH-
Hble MpeIMETHble XapaKTepHCTHKH. B yKa3saTesqi BHOCATCS B Kaue-
cTBe BXOJa BblJeJeHHble NMPeIMETHbIE XapaKTCPHCTHKI H Hebo:blias
YacTb BbIAEIEHHbIX OHOJAMOrpaHUECKHX XapaKTCPHCTHK, a B  Ka-
<CCTBE BLINOAA — HJIH TOJIbKO Ha3BaHHC 3aeMeHTa Hidopmalih, Han
ocTanbHble GHOMHOrpadiyeckie XapakTePHCTHKH (Ky/la BRJIOYAETCst
H Ha3BaHHEe 3«']6!\19}[1'3), HJIH  BCC  BbIAGTCHHBLIC NAPaAKTCPHCTHKH
(noc1eIHHE [Be BO3MOXKHOCTH MPHMEHAIOTCH, N1aBHbiM 06pa3oM, b
KapTOTEUHBIX YKa3aTeasX). Bxoaubie XapakTepHCTHKI UaCTo  pas-
6upatorcst Ha rpynnbl. Tak, Hanmpumep, BMecTO 00BCAHHCIIOrO yKa-
3aTelsl COCTABJIAIOT OTACJAbHO ABTOPCKHI, MpeAMeTHBIA, GOPMIbLHDI
M Jp. yKkasartea. BXOJHble XapakTEpPHCTHKH pacrnoaaralorcsi, Kak
y»Ke TOBOPHJIOCH Bbllle, MAH B ad(aBHTHOM, HAH B JOIHUCCKOM
(B COOTBETCTBHH C KJaaccHHKauHeil) Nopaake H CONPOBOMKIAANOTCH
MEPEKPECTHbIMH CCHIIKAMH Ha B3aHMOCBA3aHHbIE (CXOIHbBIE HIH CO-
MojuHHEHHbIE) XapakTepHCTHKH. HenosnuoTa ykasateseit npi takom
crocofe HX COCTaBJCHHS NpPOABAsieTCs, N1aBHbiM o0pa3oMm, B TOM,
4TO A/ 3J1€MEHTOB HH(pOPMALUI BBIACAAIOTCH TOJAbKO Hanbogaee Cy-
11{eCTBEHHbIC MpPeIMEeTHbIe XapaKTePHCTHKH H HX KOMOHHALH, @ BTO-
poCTeneHHble XapaKTePHCTHKH M KOMOGHHaALUHH onyckatotes. Mexay
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TeM C TeYeHHeM BpPeMeHH B3MIAL Ha NOJIE3HOCTb XapaKTePHCTHK H3-
MeHsieTCsl, M C TOMOLUbIO paHee COCTAaBJEHHbIX YKasaTejeid CTaHO-
BHTCSi HEBO3MOXHBIM HAHTH Ja)e BechbMa lEHHble, C HOBOH TOUKH
3peHHsi, CBEJEHHs, el XapakTePHCTHKH STHX CBeleHHil He Gbiny
BHECeHbl B yKasaTelb.

Tak Kaxk B NeyaTHble yKa3aTesH OOblYHO BHOCATCS He TOJIBKO He
BCe MOrylde ObiTb BXOMIbIMH XapaKTePHCTHKH M KOMOHHALHM MO-
C/Ie[IHHX, HO H He BCe MCTYlLUHe ObiTb BbIXOAHBIMH XapaKTEPHCTHKH.
a TOJILKO Ha3BaHUs 3JeMeHTOB HH(OPMalHH, TO yKasaTelH He TOJbKO
CTPafalOT HEMOJNHOTOH, HO H He TMO3BOJIAIOT PeWHTh CJelyIollylo
ofulylo 3ajady N0 OTHICKAHHIO CBEJEHHH:

Ha#iT Mo HeKOTOPO#H 3alaHHOH COBOKYMNHOCTH
XapaKTEepPHCTHK TaKHe COBOKYNHOCTH XapakKTe
PHCTHK, KOTOpDbE OMHCHIBAIOT BMeCTe C 3alaHHOM
COBOKYNHOCTbI0O KakKHeNHOO 3JeMeHTH HHop-
MallHH.

Tak Kak CpeAH HCKOMBIX COBOKYMHOCTeH XapaKTepPHCTHK Haxo-
JIATCA M HA3BaHHS COOTBETCTBYIOLIMX 3JEMEHTOB HH(OPMaUHH, TO
Takas 3ajaua sBasieTcss GoJjiee LIHPOKOH, ueM TMPOCTOE OTbICKaHHE
Ha3BaHHil 3/€MeHTOB HH(OPMALHH MO 3aJ1aHHOH COBOKYTMHOCTH Xa-
pakTepHCTHK. Peluenwe 3TOil 3ajaud NpeACTaBaseT 60JIbLIOH HHTE-
pec, Tak Kak OHO MO03BOJIHIO Obl OTHICKHBATb CBA3H MEKIy cCBeje-
HHAMH (2 He TOJNbKO MPHHALIEKHOCTb HX TeM HJH HHbIM 3JleMEHTaM
unbopmauun) Ges [eTaqbHOMO PaCCMOTPEHHS CaMOro  COLEPIKAHHA
cBeNIenHi U3 3eMeHToB HHdopMauuH. Tak, HanpHMep, MOXHO ObIJIO
6bl ycTaHaBJMBaTh MPHYHHHYIO CBA3b MEXAY XapaKTEPHCTHKAMH H3
3alaHHOH  COBOKYMHOCTH H XapaKTepHCTHKaMH, OCLIHMH ANA BCex
MCKOMbIX COBOKYIHOCTEH.

BOJIbIUWM HELOCTATKOM YKasaTenell siBJS€TCA Takke HeOOXOIH-
MOCTb 3aTpaThl Ha TOHCKH HYXHBIX CBeIeHHi 601bLIOr0 TPYAA H
BpeMeHH. B ciyuae neuaTHbix ykasaTeJed TOHMCKH, Aaxe s OT-
JeIbHBIX Pa3feoB CBeJeHHH, MPHXOAMTCS MPOH3BOAMTb B pasHbIX
MecTax, TaK KaK yKasaTeslH COCTOAT H3 OTAe/bHBIX BbIYCKOB, H31a-
BaEGMbIX [NEPHOAHYECKH [0 Mepe TMOCTYMJeHHS HOBBIX cBelleHHH.
Hanauue ykasatesiell, oGOGLIAIOUIMX OTeJbHble BbIMYCKH, L]0 HE
NpPOCTOE M HE MOXET MPOM3BONHTHCA CJHIIKOM 4YacTo, a MOSTOMY HE
yCTpaHsieT MOMHOCTbIO 3TOro Heyno6ersa. B caiyuae yKasareJse#, co-
CTaB/EHHbIX W3 OMOGJHOTEUHBIX KapTOuYeK, 3TO HeyRoOCTBO OTCYT-
CTBYeT, HO TMOCKOJIbKY TaKHe YKasaTelH He BCeraa HaxOMATCi Mol
DYKOii, TO MOJIb30BaHHE HMH B CHJY 3TOTO MPHBOAHT K roTepe Bpe-
Menn. Ele Gosee CyLeCTBEHHAs 3aTpaTa BPeMeHH H Tpyla NoTpebHa
LA OTBICKANHS B YKA3aTeNsX HYXKHbIX XapaKTePHCTHK, OCOGEHHO
npenmeTHbix. He roBops yxe 06 yCH/IHAX, NpHIAraeMbix s CaMmoro
NpocMOTpa (NEpesIHCTEIBAHHE CTPaHHil, MepeGOpKa KapTouek, dre-
HHe), Npouecc MOHCKOB TpebyeT OOAYMbIBAHHA JUlsi ONpELe/eHHs:
BHAa M MECTOHAXOXIEHHS XapaKTePHUCTHK, OMHCHIBAIOUIHX HCKOMble
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cBefeHusi. YIOMHHABIIHECS BbILUE TPYAHOCTH anain3a COLepIaiisi
32aBAEMOTO  BOMPOCA YCYTyBsIOTC  OTCYTCTBHEM  CTAH/LAPTHDLIX
XapaKTEepHCTHK H, HECMOTPS Ha HAJHUHE B yKasaTeJsx nepexpecrt-
HbIX CCLUIOK H HHOMNA KJACCH(QHKALHOWHBIX CXeM, 4acto TpeGylor
VISl CBOETO MPEOOJeHHs COBMECTHBIX YCHJIHH HULYLIEro Creuanicra
u Gubanorpacda, paboTaioulero ¢ yKasarelieM. Haxoxenue sJe-
MEHTOB HH(OPMALHH MO COBOKYMHOCTH XapAKTEPHCTHK, Kak YKe ro-
BOPHJIOCH BHliUe, Tpebyer eile 0O/blIero Tpyaa.

K HeocraTKaM yKasaTeseli MOXHO OTHECTH TaKXe To, HTO HC-
OCPEACTBEHHO OTHICKHBAIOTCA OOLIYHO HE CaMH HY’KHbIE CBCACHILI
a TOJBKO HA3BaHHA 3J1eMeNTOB HHOOPMALHH H JIHIUb H3DEAKA TaKHKU
W XapaKTepPHCTHKM STHX CBeleHHil. [loayueHie CaMHX HYMHbBIX CBC-
JeHWH [0 HA3BAHHAM SJIEMEHTOB HHQOPMALUfH ABJAALTCA, TAKHM 00-
pasoM, JOMOJHHTEIbHOM 3ajayeil, pelleHie KOTOpOii OTAEJIEHO [0
BpEMEHH OT OTHICKAHHs HX MecToHaxoxaeHus. He rosops yxe o o,
4TO 3TO TpeGyeT AOMNOMHHTEJIbHbIX YCHJHII, 3TO HC BCeria yao6Ho,
TaK KaK He/lb3sl HENOCPEACTBEHHO MPOBEPHTH Pe3Y./bTaTbl MOMCKOB,
T. e. yGeIHTbCS, YTO 3MeMeHTh HH(OpMaUHH C HalileHHbIMH Ha3Ba-
HHSIMH JefiCTBHTENBHO COMePXKAT HCKOMble CBEJeHHS.

Crefyet, HaKOHell, OTMETHTb, 4TO BeCbMa TPyAoemka padoTa He-
NOCPE/CTBEHHO N0 H3/aHHIO [eYaTHBIN yKa3aTesed H M0 COIePKaHHIO
 TIPHTOTOB.IEHHIO KapToueK AJs KAapTOTEUHbIX yKasaTedefl. Y Hexo-
TopblXx peepaTHBHBIX )KYPHAJIOB, HaNpHMe), rOAHYHble YKasatelif
saunmaror po 20% Bcero Tekcra. KaproTiumble yrasartedn (kata
JorH) GBIBAIOT NOAYAC O4YEHb I'POMO3IKH, 3aHHMAIOT OOMbLIOE M0-
MellleHHe H COAepXKaT 6OJIbLIOe YHCJIO OJHHAKOBBIX KAaPTOUEK, KOTO-
puie AyGJHPYIOTCS B 3aBHCHMOCTH OT UHCJIA RXOAHBIX XaPAKTePHCTHK,
BLUIC/ICHHBIX [JIA  3MeMeiTa uHdopmaiiy, H306pax)aemMoro Kap-
TOYKOI.

Koneuno, He BceM yKasaTeqsM CBOHCTBeHHBI BCE BbillleNeDeunc-
JIeHHble HENOCTaTKH, KaK M He 118 BCeX Da3leloB CBeIeHHH mpel-
CTaBJSIIOT TPYAHOCTH COCTaB/JEHHE CTAH1APTHBIX XapPakTEPHCTHK H
AHAJIH3 COJEPIKAHHS 3J1eMEHTOB HH(OPMALHH H 3a1aBaeMblX BOMPO-
cos. Boabure Toro, naxe He 115 BCeX pa3leloB CBeleHHH TpebyeTcs
COCTaBJIeHHe yKa3aTedel, a 10CTATOYHO OFPAHHUHTBCA TPOCTHIM MPO-
cmoTpoM cBelennit. OnHaKo A8 GObLIHHCTBA OCHOBHLIX Pa3i1e10B
CBEIeHHH BCe HIH HEKOTOphe H3 TMEPEYHCJICHHBIX HEOCTATKOB If
TPYAHOCTCH OYEHb CHIBHO CHHXKAKT 3(HEKTHBHOCTb HH(OPMALHOH-
HbIX TOHCKOB. 310 H SBHIOCH ﬂpll‘l){HOﬁ MHOT )YHCJIEHHBIX TOMbITOK
JHKBHIHPOBATb HEKOTODhIE HJAH jaxe BCe yYKa3aHHble HeI0CTaTKH C
TMOMOLBIO MeXaHH3aLHH.

§ 4. TPETbS TPOBJEMA — MEXAHHW3ALIUS
WHOOPMALMOHHDbIX TOUCKOB

Mexanuaauns HHQOPMALHOHHBIX TIOHCKOB SBJISIETCH, TaKHWM 06-
pasoM, TpeTbeil mpobiaemoi, BO3HHKAIOLLel MpH pelleHnH 3agaun o6
OTbICKAHHH CBeieHHi. Llejplo MeXaHH3alUHH MOKeT CIYXKHTb, Kak
ycTpaHeHHe OTJEJbHBIX HEOCTATKOB, NPHCYLLHX YKA3aTediM, TaK H
Co3/aHHe HOBbIX VCTPOMHCTB, 3aMEHSIOLIMX YyKasaTesaH.

Mexanu3auuss paboT MO COCTaBJEHHIO MeYaTHbIX yKazaTesne#,
HMeloulasi MHOFO OBLIero ¢ MexaHH3alWeHd pelakUHOHHO-H3JaTedb:
CKHX PabOT, MOKET YaCTHUHO YCTPaHHTb TOJbKO OJHH H3 NPHCYUHX
yKa3aTeaiM HeL0CTAaTKOB. DPPeKTHBHOCTD Takoi MexaHM3alluu eile
e BIOJHE BLIACHEHAa M OueHb CHJIbHO 3aBMCHT OT CTeMeHH CTaHiap-
TH3aLKH XapaKkTepHCTHK. [1osb3a OT Hee, r71aBHBIM 06pa3oM, MOXeT
JaKJIOUAThCS B ABTOMATHUECKOH, MeXaHH3HDOBAHHOH pacKiajike
nephOKapT B HYKHOM MOpsAKe (HAmpuMep, a/(paBHTHOM) U B aBTO-
MaTHUECKOH meuaTd ¢ 3THX mepdokapT Ha Juct. Ha kaxnod nepdo-
KapTe B 3TOM CJyuae NPOGHTHl B 3aKOIHPOBAHHOM BHAE IOJHOE Ha-
3BaHHe XapaKTEPHCTHKH H Ha3Bauhe (HOMep) COOTBETCTBYIOLIENO
sjeMenta HHGpOpMalMH. Packiajka B TpeOyeMOM MOpSIKE MOKET
NIPOH3BOAHTHCS HA OObIUHBIX COPTHPOBATbHBIX CYETHO-2HaJHTHUECKHX
MallMHaX, a neyaTaHde C nepdOKapT MOIHOro TEKCTa Ha3BaHHil xa-
DAaKTEPHCTHK H 5.JEMEHTOB HH(OpMaUHH Ha aahaBHTHbIX TabYASTO-
pax WIH CrEUHAbHBIX THIWYLHX HIH THNOrpaCKHX  MallHHaX,
CHAGKEHHBIX 1eLIH(PHPYIOLLIEM YCTPOACTEOM.

B ycTpoiicTBax, MeXanH3HPYIOLIHX CaMi TMOHCKH nHbopMauri H
3aMEeHSAIOLIHX y¥a3aTelH, XapaKTepHCTHKH Pa€P 1 saemeHTbl HHGOP-
Mauy e, €E peau3yloTcs B 3aKOIHPOBAHHOM BHIE B dopme, 10-
CTYMHOR AJ5 BOCNPHATHA MaluHHO#H. B3auMHOe COOTBETCTBHE MEeXIY
p, H € 3ajaercsl B TaKHX YCTPOHCTBAX H.IH HEMOCPEACTBEHHO, HIH
TaK e, KK M B YKasaTeadX, B BHAC pn~En, nae E, — noamHo-
xectso Muoxectsa E (E, CE), cocrosilee H3 BCeX TeX ey, AMd
OMHCAHHS COAEPXKaHHA KOTOPbIX ynotpebasierci  pn, WM B BHIE
ey —Py, T1e Py © P # COCTOHT H3 BCEX D, ONHCHIBAIOULHX cojep-
KaHHe CBeNeHHA H3 ew.
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Meppwit cnoco6 3ananud cBsiefi MpHMeHsETCs OCHYHO B TOM
ciayuae, Koraa H Pp H € peajHsyloTes B onuHaKoBOA ¢QopMe, Ha-
npuMep, B BHAe BXOLHBIX H puxoausix wuH. TorAa Kaxaas CBA3b,
nopoxaaemast napoit COOTBETCTBYIOIUX JAPYT APYry 3VIEMEHTOB Pn
H ey,pealu3yercs B BHIE Hajuexanlefl KOMMYTalHH LHH.

Yame, OfHAKO, BCTpeyaeTcs Goslee HelUeBbIli H KOMMAKTHBIA Crlo-
co6 peanusauuH pp M € B conpsKeHHOH (popme — B BHIE Y4aCTKOB
TaK Ha3HBAEMOro HOCHTEns: nepQoKapT, KalpoB MAarHHTHOM TJIEHKH,
KajpoB (OTOMIEHKH H T. M. H HaHeceHHbIX Ha HHX NPOGHBOK, Ha-
MATHHUEHHBIX MATEH, TEMHbIX H MPO3PAUHBIX KBALPATHKOD MT. M

B 3TOM cayuae CBS3H Pp —E, uau ey —~Px orpaxaiorcs npocro
MPHHAAJEKHOCTbIO KaXIOMY Y4acTKy HOCHTeNs, COOTBETCTBYIOLIEMY
XapaKTepPHCTHKE Pn HJIH 3JEMEHTY HHbOpMaUHH €, H306paXKeHHA
BCEX 3JIEMEHTOB H3 COOTBETCTBYIOILErO noaMuoxecrsa Eq nin Py,
OueBHAHO, YTO TaKas MPOCTOTA 3a/aHHA cBsi3efi POMCXOIMT 3a Cuer
Ly6aHPOBAHHA H3006paKeHHH S/1EMEHTOB H3 E, uan Py.

3ajanHe COOTBETCTBHS B BHAe ey —~Pk BecbMa BRITOAHO, KOrAa
HILYTCA He TOJIbKO Ha3BaHHA (HoMepa) ey, HO Cpasy H BCE XapaKTe-
PHCTHKH HJIH flaXe H MOJHbE OMHCaHHA CBelleHHA M3 ek, TaK Kak
NOVIHBIE OMHCAHHS MOTYT ObiTb 3aNHCaHbl HA yYaCTKax HOCHTENR ps-
JIOM C H306paXeHHAMH XapaKTePHCTHK, MpHUeM ny6aupoBaThCs B
3TOM Cayuae GYAYT TOJIbKO H306DaXeHHs XapaKTepHCTHK, a He MnoJ-
Hble ONMHCAHHS. 3alaHHe COOTBETCTBHA B BHAE Pn —FE,, He obaaaas
TONBKO YTO YKA3aHHBIM NPEHMYLLECTBOM, OKa3bBaercs 3ato Gonee
NPHCIOCOGIEHHBIM 115 YCTPOHCTB NapajJeNbHOro AeHCTBH, KOTO-
pbie MOTYT NPOH3BOLHTH MOHCKH BO MHOIO pa3 cKopee YCTPORCTB no-
CJIel0BaTe/IbHOrO NeACTBHSA.

Togpasaenesye YCTPOACTB, MEXaHH3HPYIOUIHX HHPOPMALHOHHbIE
MIOMCKH, Ha YCTPOACTBa Napaj/eJbHOrO H [0C/1e10BATENbHOTO 1€k~
CTBHS SBASIETCS eCTECTBEHHbIM NPOJOJIKEHHEM HMejollerocs mol-
pa3fleNleHHs TIPEXHHX CNIOCOGOB OTHICKAHHS HYXHBIX cBejieHHit Ha:
a) noC/eOBaTe/IbHbiR TIPOCMOTP COAGPXKAHHS 3EMEHTOB HHbopMa-
IUHH, TIPH KOTOPOM MPOH3BOIHTCS NPOBEPKA HA BKAIOUEHHE HYKHbBIX
cBedeHHN B KAMABIA H3 3THX SJEMEHTOB, H 0) OTbICKaHHE M0 yKasa-
TeAAM rPYNN 3JeMEHTOB HH(}OPMAILHH, COOTBETCTBYIOUHX xapaxTe-
PHCTHKAM BOMPOCA, @ 3aTeM BbLIETEHHE H3 STHX TPYyMM obuefi ya-
cTH — nepeceyernst. OueBHIHO. YTO NpH MNEPBOM cnocobe 0T60p
MOMeT GHTb NpOH3BeleH Goee TIATeAbHO 1 OyyT HaiigeHbl NOHbIE
ONHCAHHS, A He TOALKO HAa3BaHHA _.J1eMeHTOB HH(OpMauHH, HO 33TO
TaKOH noce10BaTe bHbIl POCMOTP NOTpedyeT 60AblUe BPEMEHH.

TakiM 00Pa3oM, MHOMECTBO HCKOMBIX EMEHTOB HHOODMa-
uue E* Haxoiutcs no P¥, cocToaileMy H3 3a1aHHBIX XapaKTepit-
CTHK Dn,, Pn,v Pa,. OOBIYHO B Bille Mepeceyeria COOTBETCTB) 10
wux Ep: :

E*=E, NE, 0 ..NE

s ny

B CJayuyae }'CTpOﬁCTB rnapaJjJaenbHoro LeACTBUSA, HIH HaXOHHTCHA B
BHIE BCEX TeX €, I8 KOTOPbIX

p, =P

B cayuae YCTPOHCTB M0C/ELOBATEIbHONO nciicrens. QueBHAHO, HTO
ofa criocoda Haxoxenns E* IPHBOAAT K OAHHAKOBLIM pe3yJbTaTaM.

Orbickanne E¥ ¢ noMolLblo CpaBHEHHs P, ¢ P* Gogee stpex-
THBHO, YeM OTBICKAHHC E* B BHIE ﬂQpCC(‘_‘!(ﬁHHﬂ. ecaH MexXAaY Pp KaK
w3 Py, Tak u H3 P* cyulectyior HEeKOTOpble JOrHYecKkHe CBA3H H
CPaBHHBAIOTCA HE TOJABKO SACMEHTLI w3 Py on P¥ 10 i cami CBA3H.
OrveTiM, 01HAKO, UTO CpaBieliie CBA3CH ne npHMeNAIoCh MOUTH HH
B OIHOM M3 CYLIECTBYIOLIHX yCTPOHCTE.

Tlpouecc OTbICKAHHS E* B yCcTpoiicTBax TNOC/1€10BaTEIbHOTO Jei-
cTBHst TpedyveT, TakuM 00pas’oM, [I0C1€,10BaTETBHOIO MPOroHa  HaH
OKTI0UCHHs] Y4ACTKOB HOCHTEI K BOCIIPHHHMAIOLLEMY yCTPOHCTBY,
riepe.laolieMy H300pakeHus XapaKTepHCTHK H3 Py B CPaBHHBAIOUIEE
yCTPOICTBO, /@ OHH CPaBHHBAIOTCA C 1306paKeHHsAMH XapaKTepy-
CTHK 13 P*, XpaHsALIMMHCA B 3arOMHiHAIOMEM yerpoiierse. Y4acTkH
HOCHTEIS C HY/KHBIMH 31eMeHTaMK HHpopMauHu Hii HENOCPeLCTBEH-
HO OTIETAIOTCS OT OCTAJIbHBIX YYACTKOB, H.IH_COAEPHKAHHE Hx GbICTPO
ilepe3anHcL5BaeTcs HaH dororpadupyerca. To, uTo Ha BCEX ITHX
Sranax COMNOCTABIAETCA TOIBKO OLHH 3IEMCHT uHdopMaunu ¢ Xa-
DAKTEPHCTHKAMH BOMPOCE, N03BOIAET 060HTHCH 1T mpouecca cpas-
HeHHs MHHHMYMOM OOOpYy10BaHus, HO 3aTO TpeGyeT cosnanus Obl-
CTPO1EHCTBYIOWIEr0  NPOrOHAIOLLEro H.1H NOKJI0UYAIOLEero  yCTpoii-
CTBA, He H3HALIHBAIOLLEr0 OYeHb CHJIbHO HOCHTEID.

B ycrpoiicTBax napaiielbHore neiicTeHs  OTbICKaHHe HYXHBIX
570MeHTOB HH(OPMALHK MPOH3BOAATCA 32 He601blIOe YHC.I0 3TaMoB,
HO 3aTO B CPaBHEHHH OJHOBPEMEHHO MOKET yyacTBOBaTH GOJBILOE
wieao saemenTos Hudopmauun. boabiue TOrO, nepeceyeHne NOAMHO-
secTs En OKa3blBaeTCA MpOLLe HCKaTb, Kax 7onoJiHeHHe 10 BCero
MioxectBa E CyMMbl JOMOAHEHHA 1O E 3THX NOAMHOXKECTB, T. €.

E*=E, f E,N.. " E,,=E, UE, U U E,.,-

Tpu TaKkoM Crocobe pelleHHs B cpaBpHeHHe BBOAATCA BCE €y H3 E,
[03TOMY TpH GO.IbIIOM YHCAE 31EMEHTOB HHOPMALHH MOHCKH TpH-
XOJMTCA MPOBOLHTH HECKOJbKO pa3 CPeiH Gojee Wi MeHee Kpyf-
Hbix uacTefi, Ha KOTopbie pa3buBaercs E. BbiBoa HaR[eHHBIX €y
{oJKeH TAaKKC OCVIECTBAATBCA Mapa/nenbto, nanpumep, ¢oro-
rpaHpoBaHHEM HIH MyTeM HOCAe10BaTeNbHOIO NPOCMOTPa H 3afk-
CH HA2BAHHI TOJbKO HAaMIAEHHBIX €y 6e3 Kakoro-iH6o NpoOCMOTpa
HeHYXKHbIX €. TaK KaK HHAue Mbl BEPHYAHCH OBl K yCTpOHCTBAM MO~
C1e10BaTeIbHOMO AeficTBHS. Bee 370 MPHBOIMT K TOMY, YTO BHIHIPBIL
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B CKODOCTH JOCTHFaeTcs B YCTPOHCTBAxX napasneJbHOro  AeHCTBHs
32 cueT yBeJHueHHs KOJMUeCTBA H rpOMO3NKOCTH 060pyLOBaHHUS.

BoJsiee noapofHOe OMHCaHHEe Pa3IHYHbIX yCTPOHCTB NOCJIEN0BA-
TEIbHOTO H NapaJJiebioro AeficTBHs OYIeT AaHO HHKeE nocjie pacs
CMOTpEHHS BOTIPOCOB, CBA3AHHBIX C KOXHPOBAHHEM H ¢ co3aaHHeM
crienuasnbHoro MHGOpMalUHOHHOrO A3bika, a cefluac OCTaercst elle
YNIOMAHYTb O TOM, B KaKOil CTenent nono6GHble yCTPOHCTBA ycTpa-
HSIOT HeJOCTaTKH, MPHUCYLUHe YKa3aTelsM. YerpoiicTa napasmiedb-
HOTO AefiCTBHS C/yXKaT T/aBHbIM 00pasoM s o6JieryeHHs MOHCKOB
O6LIHX J1eMeHTOB HH(OPMALMH CPElil 3/EMEHTOB, LOOTBETCTBYIOLIHX
Kaao# 3ananHofi xapakTepacThke. OHH MO3BOJISIOT TaKXe CHABHO
COKpaTHTb BpeMs MOMCKOB, W36aBHTbCA OT pyuHOro Tpyla H usbe-
KaTb AyOJIHPOBAHHS TMOJHBIX OMHCAHH 3JIEMEHTOB HH(pOpMauHi,
npaBaa, OOBIUHO 33 CYeT HX YMPa3AHEeHHS. YerpoiictBa MOC/€A0BA-
TEbHOrO AeHCTBHS YCTPAHSIOT YXKe NOUTH BCe HELOCTATKH, MpHCY-
wHe yKasareasMm (CTP.12-14), 3@ HCK/IOUEHHEM HElOCTATKOB, CBf3aH-
HBIX C OTCYTCTBHEM ClIEUHa/JIbHOTO HH(OPMALHOHHOTO A3bIKA. Ounuxaxo
oGUHM 118 BCeX YCTPOHCTB HENOCTATKOM OCTaercs TO, 4TO, Kak H
KapTOTeuHble YKa3aTeJd, OHH B OTJIHYHE OT MedarHbIX yKka3sarteseit
He BCErMa HAXOASTCA NMOA pyKoil. VaroTosienue GOJIbWIOTO HHCAA
TaKHX YCTPONHCTB H BBIOVIHEHHE MAacCOBDbIX 3aKa30B B HHGOPMaLHOH-
HbIX LEHTPAX C MOCJelylollel PaCCHWIKOA OTBETOB MO MOYTE MOXKET
TONbKO Ha MepBbIX MOpPax MpPeojosieTh 3TOT HELOCTATOK. Tonxoe
ycTpaHeHHe 3TOTO HELOCTaTKa BO3MOXHO MNpH 06 befMHeHHH NpoLec-
COB PACMpOCTPAHeHHS H OTbICKAHHS cBeJeHHH, KaK 3TO npepnojara-
J0ch BbILIE B HH(OPMAIHOHHOM cayxGe Gyayuiero.

§ 5. WH®OPMALLHOHHDBIV A3bIK. WHAEKCHPOBAHHUE

Cosnante CreiuaibHOro HHGOPMAaLHCHHOIO A3bIKa H PalHOHAJIb-
HOH METOJHMKH aHaiu3a COJepXKaHHs SJIEMEHTOB nupopManuu H 3a-
naBaeMbiX BOMPOCOB MNpHOGpeTaer oco6oe 3HaueHHe INpPH TNepexoac
K MEeXaHH3HPOBAHHBIM TOHCKAM. JleficTBHTeIbHO, Kak Mbl YBHIHM
HHOKe, HE TaK yXK TPYLHO MPELTOKHTb MHOIO Pa3/MUHBIX YCTPOICTB,
BIIOJIHE YAOBJIETBOPHTEJIbHO MeXaHH3HPYIOLHX POCMOTP 3JEMEHTOB
uHGbOpPMaLHH H CpaBHEHHE HX cofiepKaHHs C 3alaHHBIMH BOMPOCAMH,
OIHAKO, KAK H JI06asi MalIHHa, TAKHE ycTpo#icTBa He CMOTyT CAeath
GoJbllle TOFO, YTO B HHX BJIOXKEHO UEeJOBEKOM. TlockovibKy MNpH Me-
XaHH3HPOBAHHBIX TMOHCKAX BMelLATebCTBO UeJoBeKa, BooOWe Tro-
BOp#, 3aKaHUMBAeTCH TOC/IE 3aNHCH cofiepKaHHs 3JIEMEHTOB nHdop-
MalMM W 3a1aBaeMOro BOMpoca B TEPMHHAX crienHanbHOro HHQOp-
MALHOHHOrO $3bIKa, TO 3(M()EKTHBHOCTb MOHCKOB GyneT 3aBHCETb B
KOHEUHOM CueTe HMEHHO OT YCMeEWHOCTH 3TOro BMeLLaTeIbCTBa.
B camy MaliHHY, OYEBHIHO, MOXHO 3aJI0KHTb TOJbKO 3TH 3aIHCH
M CTAaHAapPTHYIO CXEMy MX CpaBHEHH:d, a BCe NpOSIBNEHHs 3PYAHLHH
yenoBeKa, HEOOXOMMMble s YCHeLHbIX [OHCKOB, KaK Hanpumep,
3HAHHE BCEX BO3MOXHbIX CHHOHHMOB IJId moboro CJioBa M 3HaHHE
POLCTBEHHbIX H 0606AIOLHX TIOHATHHA, AOKHBL 6bITb OTPaXeHb! B
caMux 3anHcsx. Mano BepOATHO, YTO B HE1a/IeKOM 6yaylieM To-
{BHTCA MaLUKHA,0NepHPYIOLLas HeroCPEICTBEHHO C 06bIUHBIM TEKCTOM,
[03TOMY CO3/1aHHe ClEUHalIbHOro MHQOPMALHOHHOTO A3bIKA W TIPH-
oBperaer TaKOE 3HAUEHHE.

HeTpyAHO TOHATb, NOUYEMY 3TH TPYAHOCTH He HMeJH TaKoro oco-
6oro 3HaueHHs MPH MOHCKax C NOMOLLbIO yKasaTedsieil — MOHCKH TIpe-
BpALATHC TaM B TBOpYECKHH aKT, a PYAHUHA nposiBAsach CaMiM
HULYLMM, B TOMOLLb KOTOPOMY NPHBOAHAHKCE TiepeKpecTHbIE CChLAKH
W KnaccudiKauHOHHbIE CXeMbl. Pe3koe H3MeHeHHe MOJOXEHH: peLueh
npH nepexofie K MeXaHH3HPOBAHHBIM MOHCKaM, HeyuTeHHOe Ha Tiep-
BbIX Opax uepecuyp ONTHMHCTHUHO HACTPOEHHBIMH CTOPOHHHKAMH
TAKHX TOHCKOB, NPHBEIO K TOMY, 4TO MHOrOUHMCJIEHHble YCTPOHCTBA,
npeTOKeHHbIE s MeXaHH3alUuH HiH(OPMALIHOHHbBIX TIOHCKOB, HE

— 19—

ized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4



oved for Release 2010/07/09 : CIA-RDP81-01043R00040010001

CMORIH HAIITH 1IHPOKOrO NPHMEHEHHS. Takie YCTPOHCTBA NPHMEHn -
THCL, VeIelHO TOAbKO /S Tex 3aau, rae siced CoBapHbIA cocTas
nmlmp'\lzmnommm A3bIKa, A KAXK/Iblil 3jeMeHT HHpOpMALHH MOXET
GuiTh  ONHCAH  1POCTO  HABOPOM  XapaKTEPHCTHK Ges YKasaHus
MEMLY [OCTETHHMH JTOTHUCCKIX cpsizeii, Toraa Kak aaa Ooaee LiH-
POKHX PART108 cpedeniil, Hanpisep, donee HIH MeHee KPYMHbIX
PA3ICA0R XIMHIL OTCYTCTBIfe XOPOLIEro HHOPMAIHOHHOTO A3bIKA 10
CHX NOp e 103BOTAeT 3PPEKTHBHO MeXaHH3HPOBATH MOHCKH.

Takiy 06pasod, pa3paboTka Malwmi M HiOpMaLHOHHbIX 110~
HCKOB HAMHOUO UIIL‘I)C,IH.'IG p'd()OTbI o CO3/IaHHI0 nu(bopmaunommr?
Asbika. CYWECTBYET AaMce MHeHie, uTo Ge3 0coOGbIX 3aTpyAHeHHH
MOPYT GbITh NPRILIONKEHbBl YCTPOHCTBA, paGoTaioime € J0GBIM He
CI]H;U\\'UM CJTOMKHBIM n‘.\(bop\lauuomvu.\l A3bIKOM. ﬂo?Tomy, ecaTH LT

TACTHHBIX HH&‘WOP.\KllLHOHHbIX 3ajlau ¢ ViKe CJOMKHBIIHMCSI TIPOCTHIAM
1 .\:‘U‘p‘ AUHOHHDIM A3BIKOM H cIeNveT CTPOHTD Gosiee COB}"])[UL‘U I
HO10pon CTORUHC Hi’.kb()p,\!ZHUIOHHM(‘ MatHHbl, “{O MOCTPOHKA Tuk

> KHXN pasicion cBeCHHIT € TWIOXO BbISiCHUH-

i {OM BpSIL JIH MomeT ObiTh oripa i
Goni OTCTGBLIHE © sablkaM e OyAeT JAHKBHAHPOBAHO. B Kaueci
oucpeaHoli 3a1aul 31eCh Npeliaraerca npoBe/eHHe OMBITHEIX PaboT
HA MPOCTHIX, He GblCTpOIENCTBYIONHX H HEeJOpPOTHX MalUHHAX C pas-
AMuHbL BApHAHTAMI HHPOPMALHOHHOIO A3biKa. Takune paboTbt,ie-
COMHEHHO. [TOMOFVT CO31aHHIO KaK HaHayuliero HHGDOPMAUHOHIOI T

IKd, TAK H MCTOIHKI aHali3a COAep:KaHHA SJIeMEHTOB HHpOpMa

3304bIX BOMPOCOB, TaK KAK MO3BOJIAT OLEHHBATH BOIMOM-

HOCTH <4 i METOAMKH 10 KauecTBy TOHCKOB, [lapaiienbio.
KOHCUHO, A0KHA BECTHCh H padoTa No BhISCHEHHIO BO3MOMKHOCTEW
VCOREPILEHCTRORAHHA TAKHX MALIHH, yToGbl K MOMEHTY BbIpaGOTKH
A3BIKA H MCTOAHKH HE 110JYUHJI0Ch OTCTaBaHHA B JAPYTryto CTOpOHY.

[Tepexods K OMHCAHHIO CAMHX npoBaeM co3aanis HHPOPMAUHOR-
HOTO '93bIKA 1l METOHKH aHaH3a COAEPIKaHHs 3JIEMEHTOB nHdopma-
WH H 3 18a€MbIX BOMPOCOB, Ile()@XOILHMO OTMETHTb TeCHYIKO B3aH-

fpo6aes. Tak, Hanpumep, HajHuHe H CAOXKHOCTDL 10

\CKIX CBR3OH MOV XAPAKTEPHCTHKAMH SJEMEHTOB HH(MOpMaLHi

WT OT TOTQ, UTO NPEeiCTABIAOT COOON XapaKTePHCTHKH. Yueao
AKTEPHCTHK, OMHCHIBAIOLIMX  KAKOIl AM60 3JeMeHT HH(MOPMauHH
3a1aBaeMbiil BONPOC, 3aBHCHT OT (JOPMbl 3ATHCH cBfA3ell Mexa1y
MH, POJCTBC‘HHHMH H COMOAYHIEHHBIMH TNMOHATHAMH H T. L
C10E0CTs 00eny npol.aeM yeyryGasercs TeM, UTO elle OKOHUaTelb:
fO He BHISCHEHb! Bee TPeGOBAaltHs, KOTOPbIM [OJHO Y10B1€TBOPATH
wx peiuenie. HeCOMHEHHO, UTO Ay TOJHOTO BHIACHCHHA ITHX Tpe-
Gonawtii W HAHIVULICFO pelleHtst NPoGacM  11COGXOAHMO, Kak yxe
FOSOPHAOCH  BhIlIe. IUHPOKOE 3KCMCPHMCHTHPOBAHHE. Huxe wana-
[AlTCA MO3TOMY TOJABKO HEKOTOPuIE YIKe Bbisiciiciible TPeGOBatHA.
KOTOpble MOXHO pa3(\llTl) Ha JBe CBsidatHble Fpynnbl.
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IMepsas rpynna TpeGOBaHHi, NMPelbABASEMbIX K HHGOpMaUMOH-
HOMY A13blKY, Kacaercsi B OCHOBHOM CJIOBAapHOrO COCTaBa STOrO 53bl-
Ka, TouHee, OGWIMX CBfA3eH, CYLIECTBYIOLWHX MEMXIY XapaKTepHCTH-
KaMH.

[NpuusiB 3a XapaKTePUCTHKH OTAe/bHbie CJIOBA HJH CJIOBOCOYE-
TaHHs — TEPMHHbI, OHATHSA, (AMUJHH H T. [, Mbl MOXEM 33METHTb
MeXly XapaKTepPHCTHKAMH cllefyioune ofbLise CBA3H:

a) B3aMMOHCKJIOYAEMOCTb, B COOTBETCTBHH C KOTOPOA BCe Xa-
PaKTEPUCTHKH PACNajaloTCa Ha IPyMMbl B3aHMOHCKIIOYAEMbIX Xapak-
TEPHCTHK, TAKHX, YTO JII0GOH 3/1eMeHT WH(OPMAlHH MOXET OMHCHI-
BaTbCs He Gojiee YeM OJHOH XapaKTEPHCTHKOH H3 J0GOH rpynmbi;
NaThl M3LAHHS HJIH POXIEHHS, OObIYHO (baMHIMH aBTOPOB (XOTs ua-
CTO BCTPEUAIOTCS W COABTOPHI) H, BOOOLLE, KaK NpaBHJO, COBOKYI-
HOCTb BCEX MOAPYGPHK KaKOH-THGO KaacCH)HKAUMOHHOH PYOpPHKH
ABJISIOTCA TAaKMMHM B3aHMOHCKJIOUAEMbIMH XapaKTepHCTHKAMH;

6) CXOACTBO M MOJIHOE COBMAjJeHHe, KOria COBMAajaioliue Xapak-
TEPHCTHKH SBISIOTCS CHHOHHMAaMH,

B) COMONUMHEHHOCTb MEXIY OOLUHMH M CreuH(HYECKHMH, POAO-
BBIMH U BU/OBbIMH MOHATHSMH, Morywias GbiTh BeCbMa C/OMKHOM, TaK
KaK creuu(UuecKHe XapaKTePHCTHKH MOTYT OJHOBPEMEHHO MOAYH-
HATHCS HECKOJbKHM OOLIHM XapaKTepHCTHKaM OJLHOro mnopsiika noi-
YHHEHHA, KOTOpBIE, B CBOIO Ouepe/lb, MOAYHHSAIOTCS elue Gosee OGLIHM
XapaKTePHCTHKAM H T. 1.

OTH CBA3M, KAaK W JAPYrHe, KOTOpHlE, BO3MOXHO, TNOTpebyercs
H3yuuTb A5 Gosblied 3(EeKTHBHOCTH MeXaHH3aUHH HHGPOPMALHMOH-
HBIX TOMCKOB, TECHO CSI3aHbl C KJaCCH(HMKalHell H TepMHHOJOrHeH
TOro pasjesia CBefeHHH, B KOTOPOM OPTaHH3YIOTCS NMOHCKH. B 06biy-
HbIX YKa3aTeAX OHH YACTHYHO OTPAXKAIOTCS HAJHUHeM KiacCH(HKa-
UHOHKBIX PYOPHK H MEPEKPECTHbIX CCBHIIOK, OJHAKO, KakK yxKe roBO-
PHJIOCH BbILlE, COBEPILIEHHO HENOCTAaTOUHO AJs TONHOH aBTOMATH3a-
L(MH TIOHCKOB CPElH LUHPOKHX Pa3NesioB CBEAEHHH.

[lpu nepexoge K MEeXaHH3HDOBAHHBIM TOHCKAM y4eT B3aHMO-
HCKJIIOYa€MOCTH XapPaKTEePHCTHK M03BOJIsieT B psfe C1yduaeB CHIbHO
YIPOCTHTb KOHCTPYKUHIO MAUIMH, OAHAKO HE HMEeT PelLI3IoLlero 3Ha-
yenusi. 3HaHHe CBA3€ll THa CXOACTBA, COBNAJEHHA W COMONYMHEH-
HOCTH, HaoG0pOT, HeOOX0AHMO s SPMEKTHBHBIX MeXaHH3HPOBAH-
HBIX TIOHCKOB. 3HAsi TPYAHOCTH, CBi3aHHblE C Pa3paboTKOM KaaccH-
(QUKAUHOHHEIX CXeM H YHH(HKAaUWeHd TEpPMHHOB, HETPYLHO cebe
fpeACTaBUTh PAHAHO3HOCTb PaBOTH MO BHIABAEHHIO ITHX cBsizei
JUIA IIHPOKHX Pa3jle/ioB CBEIeHHH, OCOGEHHO, €CIH Y4eCTb, YTO IO-
CTOSHHO MOSIBJSIIOTCH HOBblE TEDPMHHBI, a CaMH CBSI3H MEXJy Xapak-
TEPHCTHKAMH MEHSIOTCA C DA3BHTHEM HAYKH.

Cpfi3H MeXIy XapakTePHCTHKAMH MOTYT H JIOJKHB OmTb OTpa-
Kewbl HAH B CaMOM HH(POPMAUHOHHOM si3blKe MyTeM COOTBETCTBYIO-
Wero KOAHPOBAHHS XaPAKTEPHCTHK, HJIH TpPH 32MHCH COAEpPXKAHHA
3JeMeHTOB HH(OPMALHH MyTeM JONOJHHTENbHOTO OMHCAHHA 3J€-
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MeHTOB HH(i)OpMaLmH HE TOJIbKO Henocpencmexmo BbleJeHHbIMH Xa-
paKTEepHCTHKAMH, HO M CBSI3AHHBIMH C HHMH xapam'epncwxamu, HWIIH,
HaKOHel, MpH 3anucu cofepKaHus 3ajaBaeMblX BOMpPOCOB TaKXe
nyTeM BBEAEHHS JIOMOJHHTENbHBIX xapamepncmx, CcBAI3aHHbLIX C He-
nocpeacTBeHHO BblAeJeHHBIMH.

Otpaetue CBA3EH B CaMOM A3bIKE MOKeT ObiTh CleJaHo aHato-
FHYHO TOMY, KaK 3TO Ae/1aeTcs B aMeloliell I0BOJIbHO IHPOKOE pac-
npocTpanenne 3arpaniued YHHBEPCATIbHON JecSITHUHOM KiaccHpuKa-
. Kaxjoe nowsTHe B 3TOM cayuae 3anHCLIBAETCS B BH/E UHCAA,
orGpacbiBasi MJAajiliHe paspsiabl Y KOTOPOT0, MOXKHO NOAY4aTh HHCIE,
o6o3nauatolie ofoduianLLie NOHATH. CHIIOHHMbI 0BbIUHO H300pa-
%AIOTCS OJHHAKOBbIMI UHCAMH, @ UHCAA Y CXOMHbIX nousTHIL 104~
sibl  HMETh -OANHAKOBble 3HAUGHHS B CTApUIHX paspsinax. Tak,
janpHMep, UHcao 5 00031auaeT HayKY, 52 — actpoHoMHIo, 53 — $u-
3HKy, 54 — XHMHIO H T. A, 53] — MeXaHHKY, 535 — ONTHKY H T. L.
Cocpraniie sieMeHTos HH(pOpMalHH H 33 BaeMblX BOMPOCOB 3a-
nHcbiBaeTCs B Bie Habopa TakHX uHced, a cpaBHeiHe HX MeXy
coGoii MPOH3BOAHTCS NO KKeaaeMOMYy yucay paspsiioB. Hecmotpst Ha
G0 IbLIVIO KOMMAKTHOCTD sanucell TaKoii CrMoco6 MOXKeT ObITh PeKo-
MCHI0BAH TOJABKO AJsl TeX pasjesioB cBedeHiil, /IS KOTOPbIX OH
VI0BTRTBOPITE/IbHO OTpaXaeT CBA3H U AR KOTOPBIX He NPeJBHAHTCA
Bobllof JOMKH TEpMUHOJNOTHH M CBsdeil, Tak Kak nepeseska CTa-
pbIX 3amucell BecbMa HexesnaTebia. K coxaJendio, s GOJbLIHH-
oTpa HauBoJee BaXKHBIX Pa3Ae/oB CBEACHHH 3TH yCIOBHA HE BbIMOJI-
HSIOTCH. -

Bodee rHBOK B OTHOLIEHHH 3aMHCH CYL1eCTBYIOUIHX cBsi3eil BTOpO#
crocoG, NpH KOTOPOM sl 3JEMEHTOB uHpOpMALUHH TPOCTO 3arH-
CHIBAIOTCS BCE XapaKTEPHCTHKH, CBA3aHHble C HenocpeacTBeHHO Bbi-
neqeHHbIME. OZHAKO OH BEChbMa TPOMOUBMIOK, TaK Kak AN KaxXJ10ro
SeMenTa HHPOPMalHi IOJKHO BLITHCHIBATBCS OUCHD MHOrO Xapak-
TePHCTHK, H TOUTH CTOJb XKe Heyno6eH, KaKk H npesbiAyLLKi cocob,
npH H3MEHEeHHH TepMHHOJO['HH H CBHBSV(, a TNO3TOMY BpAd JIH TIPH-
senuy. ColepxaHie 3ajaBaeMblX BONPOCOB 31ECH 3aMHCbIBACTCS
TObKO B Bi1e HEMOCPEICTBCHHO BbI/IENEHHbIX XapaKTePHCTHK.

Hai6oaee upHcnocodaeH K H3IMEHEHHIM cBAi3el H TEPMHHOJIOTHH
TpeTHil BO3MOXNHBIH crnoco6 oTpaKeHHs CBsi3eil MeXIy Xapakreph-
CTHKaMH, KOrda AJfl 37eMeHTOB HHPOpMALHK 3aMiChiBaloTea TOJIbKO
HEeMocpeICTBEHHO BbIAE/EHHbIe XapaKTePHCTHKH. Tako# crocol Becb-
Ma obJerdaer i ympouiaeT MepeBoj COMePKAHHA 3JeMEHTOB HHdop-
MaWHH B HAGOp XapakTepHCTHK. [locnennne moryt BbIOHpaTbhCH €
GOTbILIHM MPOH3BOIOM, HaNpHMeEp, B BHAE TCPMHKOD, yrnoTpeGaeHnbIX
B CaMOM OMHCAHHH COJAEPXAHHA 3JIEMEHTOB undopmaunu. Cpasn
Mex1y BCeMH MPHMEHAIOUMMHCA H BHOBDL NOABHBLUHMHCA Xapakre-
PHCTHKAMH, CYLIECTBYIOLHE HA TeKyLLHil MOMEHT (C yueTOM nocJien-
HHX JOCTHXeHHIT HayKH), 3a/a10TCA 3/1eCh MpH aHaJH3e COJepKaHHE
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3a/aBaeMblXx BOMPOCOB B CJeMylOlleM BHIE. BMmecTe ¢ Kaxaof He-
NocpeCTBEHHO BbLICNEHHOH XapaKTePHCTHKOH BBOAATCA B 3aIOMH-
Haiouiee  YCTPOHCTBO BCE CHHOHHMbI W CXOMHbIE XapaKTepPHCTHKH,
a TaKXKe, GCJIH 3TO HYXKHO, TO M BCe COTOJMHHEHHEIE XapaKTepPHCTHKH
¢ X cHHOHMMaMH. BBoi B 3amoMHHalOLLEC YCTPONCTBO W CPaBHEHHC
OCYLUECTBJIAETCS TAKHM 06pa3oM, uTobbl s BLI6OpA HYXKHBIX 3J€-
MEHTOB HH(OpMaLHH OblIO JOCTATOUHBIM CoBMajieHHe XapakTepHUCTHK
NPOCMAaTPHBAEMbIX 3JIEMEHTOB XOTA 6bi C OJHON XapAKTEPHCTUKON H3
KAXIOH TAKOHl TpYNMbl BONPOCHBIX XAPAKTEPHCTHK. Heyno6cTBOM
T4KOro crnocoba 3amuCH CBA3eH SBJIAETCA notpe6HocTs B GOJIBLIOM
sanoMunatouieM yctpoiicrse. JleiCTBHTEIbHO, XOTA BONpOC M COAEp-
JKHT OObIUHO HEGO/bIIOE UYHCJIO HenocpeACTBEHHO BblAeJIeMbIX Xa-
PAKTEPHCTHK, HO 3aTO UHCIO CHHOHMMOB, CXOAHbBIX XapaKTEePHCTHK H
0COBEHHO COMOAUHHEHHBIX XAPAKTEPHCTHK MOMET GbITh OueHb 60Jb-
MM, YMeHbleHHE YHCJIA [OTOJIHHTETbHBIX XapaKTEPHCTHK H OJHO-
BPEMEHHO YTOUHEeHHe 3aKas3a MOXer ObiTb BBLIMOJHEHO CaMHM 3aKas3-
YHKOM, eCJiH OH, PyKOBOACTBYSACb CJIOBApPeM MH(OPMALMOHHOrO A3bIK2,
B KOTOPOM OTpaXeHbl BCE CBA3H MEXLy XapaKTEPUCTHKAMH, BHECET
B BOMPOCHYIO KapTy TO/IBKO Ge3yCOBHO HYyXHble €My XapaKTe-
PHCTHKH.

BeposiTHee BCero, HAHAYUIIHI CMOCO0 OTpaXKeHHs cBsizell MEXALY
XapaKTepHCTHKaMH Gyler ueM-TO CPeLHHM MeXLy TPeMs BbileOnH-
CaHHbIMH — BbIACHHTbL 3TO MOMOXKeET NPaKTHKA. Oj1HaKO CaMbiM IV1aB-
HbIM OCTaeTcsi CaMo BbISICHEHHE STHX cpasell — pabora, cama 1o
ceBe BecbMa lieHHas AJisi HaYKH C ee C/OKHOM M TOJUAC 3aMyTaHHOH
tepmunosorueii. Kak u cocrapienue K1aCCHMUKALHOHHBIX CXEM, 3T
padoTa MOMeT ObiTb yCreuiHo BHIMOJHEHA TOJNBKO TIPH y4acTHH GoJrb-
LIOr0 UMC/IA CCLHAJNMCTOB MO Pas/iHUHbBIM pasneiaM cBefieHui. Be-
CTHCH OHA JIOJIKHA TOCTOSIHHO, YTOOH! CBOEBPEMEHHO YUHTBHIBATb BCE
M3MeHCHHS, TOpOXKaemMble Pa3BHTHEM HAYKH.

BecbMa OGHAALKUBAIOLMM H BaXHBIM AJ4 paBoThl MO BHISICHEHHIO
cBizell MeXIy XapaKTepHCTHKaMH sABJsercs To, yto 3Ta pabora
MoKeT GbiTh MexaHuauposata. COBOKYMHOCTb BCEX BO3MOXHBIX Tep-
MHHOB, TOHATHI H AP. XapaKTepHCTHK H3 Kakoro-nu6o pasjena CBe-
JleHIit MOXeT paccMaTpHBaThCA KakK COBOKYITHOCTD 3J1eMEHTOB HHpop-
mawi, Kax1bli TaKoit 3neMeHT HHbOpPMALHH, T. € Kaxioe CIOBO
HH(OPMALHOHIOTO  Si3bIKa, MOXeET GbiTb aHAJOMHYHO BbILIEOMNHCAH-
11OMY, OXapaKTepH30BaHO HECKOJbKHMH (yH1aMeHTaNbHEIMH XapaK-
TCPHCTHKAMH — CI0BAMH (yH1aMeHTaJIbHOr0 HH(OPMALHOHHOTO A3bI-
ka. Tak, HanpuMep, <TEPMOMETD» MOKeT GbITb MpeACTaBleH, Kak
«nNpHOOP», «U3MepeHHe» H «Temneparypa». Hucio (yHlaMeHTaNbHBIX
XapaKTEePHCTHK 3HAUMTEIbHO MEHBLIE yucaa 3AeMeHTOB MHGOpMauWy,
W LJ8 HHX Npolle BbIABHTH ofLuHe CBS3H W TOCTPOMTb PaMMaTHKy
(yHIaMeHTalbHOro HH(OPMALHOHHOTO  A3bIKA, HeM IAs HCXOMHBIX
XapaKTepPHCTHK.
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OueBH/IHO, YTO 3JeMeHTbl HHPOPMALHH, OLHEAKOBO COCTaBJIEHHbIC
W3 ONHHX W Tex e (yHIaMEHTAJbHBIX XapaKTEepUCTHK, 6yayT COOT-
BETCTBOBATL CHHONMMAM MCXOJHBIX XapaKTepHCTHK, a UMelolHe He-
CKOMBKO OOLIMX (yHAAMEHTAJbHbIX XapaKTepHCTHK — CXOAHBIM HJH
COMOJUUHEHHBIM HCXOIHBIM XapaKTepHCTHKaM. Takum 06pasoM, Bbi-
AcHeHHe CBA3ell MEXY HMCXOJAHbIMH XapaKTepHCTHKaMH CBOAHMTCSH
K NOHCKAM 5JIEMEHTOB HH{OPMALHH N0 33LaHHOM COBOKYNHOCTH yn-
aMEHTAJIBHBIX XAPAKTEPHCTHK ¥ MOXeT ObiTh MeXaHHU3HDOBAHO TeM
WM WHBIM M3 OIMHMCHIBAEMBIX B 3TOH CTaTbe cnoco6os. s obJer-
GewHs MOWCKOB M AHAAH3a SJEMEHTOB WH()OPMALHMH COBOKYMHOCTh
[IOCJIe{HHX 0ObIUHO pa3buBaeTcs Ha HECKOJbKO Gosee HIH Menee U30-
JIHPOBAHHBIX [PYMIL

OnucanHas Bbillle METOAHKA MPUMEHSETCH B MaccauyceTcKoM
eXHONOIHYECKOM HMHCTHTYTE JJis paspaGOTKH HHGDOPMALHOHHOIO
A3biKa B O6JACTH XHMiik. [10J PYKOBOLCTBOM J. W. Perry Tam Guuio
co6pauo okono 30000 TepMUHOB (uckaouas Ha3BalHA BELLECTB H
JKHBOTHBIX), KOTOpble 3aTeM ObliH TOApasieneHbl Ha MaTepHallbl,
[pOLeCChl, MALUIMHbI, KayecTa, OTBIEUCHHbIC nousiTHA M T. A. He-
CKOJIbKO THICSIY TEPMHHOB Y€ INPOaHaJIH3HpPOBAHO C MOMOLLbIO He-
CKOJIbKHX COTEH BbIABAEHHBIX (YHIAMEHTaJbHbIX XapaKTepuCTHK.
[lisi MexaHH3alMWH MOHCKOB CBA3eH MeXy TEpMHHAMH NpUMeHelibl
neppokapThl (CM. HHXeE § 8). BO3MOXHOCTH NpHMEHEHHA TAKOH Mc-
TONMKH A5 Pa3paboTKH WH(OPMAUHOHHOTO fi3bika B 06aacTH Mexa-
HUKH Hccaenaylotes B MIHCTHTYTE HayuHo#l HH(pOPMALHH AH CCCP.

CrenyeT OTMeTHTb, 4YTO MpPEACTaBJEHHC XapaKTepPHCTHK-CIIOB
HH(OPMALHOHHOrO f3biKa B BHAE HAGOPOB (yHIaMEHTaJIbHbIX  Xa-
PAKTEPUCTHK He TOJbKO CIOCOGCTBYET ~BbIACHEHHIO o6LIHX CBsi3Ci
MeXJy XapaKTePHCTHKaMH, HO H MOXeT caMo no ce6e ABUTbCA HCKU-
Moii OpMOii 3aMHCH XapaKTepHCTHK, BNOJHE oTpaxaloleil 3TH CBs-
an. DTa (OpMa 3aMHCH XAPAKTEPHCTHK SBJSETCA K TOMY XK€, KaK
HETPYIHO YOELHTbCS, MPOMEXYTOUHOH MEX1y TpeMms, OMHCAHHBIMI
gbiile, o6aajas B TO e BPeMf B MeHblueil CTeeHH MPHCYLIHMH To-
cnennnm dopmam HezpocraTkami. Ilpumerenne TaKoit (OpMbI 3aMHCH
XapaKTEPHCTHK MPHBOAHT Kak Gbl K JBYXCTENMEHHBIM COBMELLEHHbIM
foscKaM. JleficTBMTE/IbHO, C OLHOH CTOPOHBI, GYAYT OTBICKHBATLCH
3/eMeHTbl HH(OPMALHH, COJePIKALIHE CPEH CBOMX XapaKTEPHCTHK
HajJieXKaluM 00pa3oM CBSiI3aHHble 3a/aHHble XapAKTEPHCTHKH BOM-
poca, a C [pyroif CTOPOHbI, BXOXK/EHHE KaKoil-1160 XapaKTepHUCTHKH
BOTIPOCA B UMCIO XapaKTEPHCTHK 3JeMeHTa HHPopMaLHH Gyner ompe-
e TATHCS BXOXKIEHHEM 60JIblell HIH MeHbluel 4acTH ¢dynnamenraib-
HEIX XADAKTEDHCTHK MepBOil B HAOGOPbI (YHIAMEHTAJNbHBIX Xapakre-
pHCTHK nocaesnnx. Heo6XoauMble ISl TAKMX /BYXCTENEHHBIX Mexa-
HU3HPOBAHHbIX MOHCKOB M3MEHEHHS B CXEMaX OMHMCHIBAEMbIX HUNKC
YCTPORCTB He NMPEACTaBAAIOT GOJIBLIONO TPYAa, NMOSTOMY B nanbHeii-
LieM, YTOGH He YCJOXKHATb H3JIOXKEHHs, Mbl Ha HHX OCTAHABJIHBATHCA

o4

1e OYI2M, CunTasi NIOPsi0K BCEX XapaKTepHCTHK OLHHAKOBLIM (T. €. He
fenas pasiHuMs MEAKIY OObIYHBIMH H (yHAGMEHTAJTbHLIMHU Xapak-
TEPHCTHKAMH) .

Bropas rpynna TpeGoBaHui, MpeAbSBAfEMbIX K HH(pOPMALHOH-
HOMY SI3blKY, Kacaercsi JIOTHUECKHX cBsizeif, KOTOpbie MOTYT CyLLecT-
BOBaTh MeX/1y XapaKTePHCTHKAMH OJHOTO 3JeMeHTa uHpOpMalHA.
3TO BONPOC O CO3/LaHHH cBOeOOpPa3HO# «rpaMMaTHKH» HH(pOPMaLHOR-
HOrO sI3blKa M O Crocofe 3allHCH «rPaMMaTHYeCKHX»-JOTHUCCKUX
cBA3eil MEX/y XapaKTepHCTHKAMH, HMEIOWHMH, KaK yxe roBOpHI0Ch
gblllle, # camocTosiTeqbioe snadenue. Cnocob 3amucu A0MKEH GbITb
fIpH 3TOM TaKOB, UTOObI IEMEHT HHGDOPMALHH MOXHO GblLIO BBIGH-
paTh i MO /06O M3 OMHCHIBAIOUIHX €ro XapaKTepHCTHK, 1 no coue-
TAHWIO TAKMX XaPAKTEPHCTHK, ¥ TO HEKOTODbIM XapaKTEPHCTHKAN,
CBA3AHHBIM TaK, KaK 9TO 3ajaio B BOMpOCeE.

TIpocTeiiiuye JOrHYECKHE CBS3H HMEIOTCH MEXKIy TEMH xapakre-
DHCTHKAMH 3JeMeHTa WH(OPMALKH, KOTOPble COBMECTHO OIHCHIBAIOT
HEKOTOpOe SIBJIeHHe, Mpolece H T. M., eClH OMHCAHUH TaKHX ABJIGHHH
HJIH TPOLECCOB COAEPKHTCA B SJIEMEHTE HHGPOPMALHH  HECKOJIbKO
(cM. cTp. 10 ). MoXHO CKa3aTh, UTO STH CBASH npocTo OTMeualT
TOT (haKT, YTO XapaKTEPHCTHKH, COBMECTHO OMHCHIBAIOLIHE HEKOTOpOe
siBJieHHe, 06pa3yloT OTAeNbHOE NPeJIOKeHHE. OT 3aMHCH TaKHX CBsi-
3eii Jerko H3GaBUTHCA, €ClH Pa3ApOOHTh 3JeMeHT HHpOPMALHH Ha
HECKOJIbKO 3J1eMEHTOB, CONEpIKalliX yKe TOJbKO MO OAHOMY TaKOMY
npeioxennto. OJHAKO NPH TaKOM pa3fpobIeHuH 3eMeHTa Hr(op-
Malliu NpOH30i1eT AyCIHPOBaHHE XaPAKTEPHCTHK, HE BXOAMBILIMX HH
B OAHO MNpeLloXKeHHe (Hanpumep, 6ubanorpauueckux) HJIH BXO-
JMBLUMX B HECKObKO Mpeijioenuii. BosMoxHOCTb TaKOro pasapo6-
JeHust MpenosaraeT, KOHEuHo, UTO 3a/aBaeMbie BOMPOCH HE conep-
JKaT GOJbille OAHOTO MPEAJIOKEHHS, TO OObIUHO H BHIMOJIHACTCH.
UroGbi u36exkaTb pa3apoO/ieHHs, CBA3b MEX1Y XapaKTepHCTHKAMH
13 KaXIOrO MPEVIOKEHHs MOXeT GbiTb OTpAXeHa COOTBETCTBYIOLIMM
pacroJoxeHHeM KOJOBbIX 0603HaueHHi XapaKTePHCTHK Ha Kaapax
HOCHTENIR HAM 106aBieHHeM K STHM OGO3HAYEHHAM CleLHaJbHbIX
CHMBOJIOB BHYTpeHHeil JIOTHUECKO# CBSI3H.

BoJlee CJOXKHbIE JOTHUECKHE CBSI3H MOTYT HMeTb MECTO yxKe CPelH
XAPaKTEPHCTHK M3 OLHOTO MPELNOKEeHH:. OuH CCOTBETCTBYIOT B
6oblLON cTeneH# OGbIUHLIM CBA3AM MEXAY WieHaMH NMPELIOXKEHH,
HanpHMep, MOTYT OTPaxaTh CBAI3H MEXAY MOMANKALIHM U pasJinu-
HbIMH JIOMOJMHEHHSMH WIH MeXy ONpeieleHHeM H OrnpelesseMbiM
CNOBOM H T. 1. Tak,MOXeT NoTpe6oBaThesi OTPa3HTh, YTO B HEKOTO-
poM 3JiemeHTe HHPOPMALHH XapaKTEPHCTHKH: «paspylleHue», «MH-
KpOObl», «/ICHKOLUHTEI» O03HAYIKT «paspyluente JNeHKOUHTOB MHKPO-
6aMH», a He HaoBOpOT, HJIH YTO B OmHCEIBAEMOH DeaKkUHH TaKkoe-TO
BellleCTBO ABASETCS TPOLYKTOM, @ TAKOE-TO —KaTaJIM3aTOpOM H T. II.

TMociie BbIIBNEHHS H CTAHAAPTH3AUMH BCEX BO3MOXHBIX JIOTHUE-
CKMX CBsi3eil TAaKOro BHAA Jsi HX OBO3HAUCHHS MOTYT GBITH paspa-
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6oTaHbl CrieuuabHble CHMBOJBI, KOTOpbIE MOXHO 6yner Ao6aBasiTh
K KOZOBHIM OGO3HAUEHHSIM XapaKTePHCTHK MpH 3aMHCH COZEPXAHHS
K4K 5/eMeHTOB HH(OPMALMH, TaK M 3a1aBaeMbiX ponpocos. Ortne-
Cele CBs3ell MeX/y XapakTepHCTHKAaMH KaK SJeMeHTa uidopMaLHH,
TaK H BOMPOCA K TOMY HJH HHOMY CTaHJapTHOMY BHJLY JOJIKHO TPO-
W3BOJAMTLCS BIOJIHE OQHO3HAUYHO C MOMOLLbIO rpammatHiH HHG)OP-
MALHOHHOrO si3bika. s 3alHCH CBA3EA MOXET 6biTh HCNOJb30BaHA
M BO3MOXHOCTb PacroJIOXeHHs KOLOBbIX 0603HaueHHil XapakTepH-
CTHK Ha Kajipax HOCHTEJ B PA3/HUHOM MOpALKE.

3aMeTHM, 4TO, BOOOLIEe roBOPS, OTPaXeHHE BHYTPEHHHX JIOTHYC-
CKHX CBSi3ell MeHee BaXXHO, UeM OTpaxeHHe obunx cps3ed Mexay
XapaKTEePHCTHKAMH, TaK KaK MpH MrHODHPOBAHHH MEPBHIX BCE HYX-
Hble S/eMeHTbl HH(POpPMAaUMH BCe PaBHO OyayT HaiifleHbl, HO C TpH-
MEChio GOJIBLIEro HIH MEHbIIEro YHCIA HeHyXKHbIX 3JIEMEHTOB, a npu
HIHOPHPOBAHHH BTOPHIX Syzer HaiileHa TOJbKO UYacTb HYXHBIX 3Je-
MeHTOB HH(popMaluH. OTCeB HEHYXHbIX SJEMEHTOB HH(OPMALHH H3
OTOGPaHHbIX MOXeT ObiTb TMPOH3BELEH YXe € MOMOLILBIO  OUhIYHOTO
IPOCMOTpa COZlepKAHHSA TOCJELHHX.

OcraeTcsi CKa3aTb HECKOJIBKO C/IOB O TEXHHKe aHanusa COLEp:
JKAHHS 3JEMEHTOB WH(OPMAlHH M 3a/aBaeMbiX BOMPOCOB. Ananu3
MOKeT MPOH3BOAHTHCS B [BA 3Tana. Ha nepsom 3Tare CleLHaIHCT,
3HAKOMBIH C COOTBETCTBYIOLIMM DPas/iesioM cBejJieHHi, MoJYepKuBaer
WIH BbIIHCHIBAET HEMOCPEJCTBEHHO BbiAe/sieMbie TNpeAMETHbIE Xa-
DAKTEPHCTHKH H YCTAHABJIWBAET, ECNH 310 HeoBXOAMMO, THM JOrHue-
CKOIl CBSI3W MeXJy Toc/iefHHMH. Ha BTopem 3tane MeHee KBaJHbH-
LIMPOBAHHBIi CMEUHATHCT-KONHPOBLUHK, N0/b3yACH cJIOBapeM M TpaM-
MaTHKOH HH(OPMALHOHHOTO #3bIK, BHUTHCHIBACT MeEpBHUNbIC KOLO-
ahie 0BO3HAUCHHS, MMEIOLHEC B CJIOBape W rpaMmarike, Kak [
BLUICMEHHEIX HA MEePBOM 3Tane MPeiMETHbIX XapakTepHCTHK, TaK M
IS BCEX NOMOJHHTEJbHBIX NPEAMETHbIX XAPAKTEPHCTHK H 6uban-
orpaHueCcKHX XapaKTepHCTHK, a TaKxKe noGaBaser K 3THM o003Ha-
QeHHSIM CHMBOJIbI BHYTPEHHeH JIOTHUECKOH CBA3H.

[epBHunble KONOBble 0003HAUCHHS, ONHO3HAUHO COOTBETCTBYIO-
e KaxIoi XapaKTepHCTHKe, H ABJIAIOTCH co6CTBEHHO CJ0BaAMH
¥H(HOPMALHOHHOTO 53bIKa, & CHMBOJbI BHYTpeHHE[l JIOTHUECKOH CBA3K
MrpaloT poJib MafexHbIX OKOHUYaHMH OObIUHOrO n3bika B ominuue
OT OBBIYHOTO A3bIKA, C/10BAa WH(OPMAUMOHHOTO A3bIKA MeHee PasHo-
obpasHbl, Gosiee CTaHAAPTH3OBAHBL, 06LIYHO He HMEIT CHHOHHMOB,
MOMKHO CKa3aTb, He HMEIOT DOAa, 4MCIa, Majexa M ApYrHx dopm,
HO 3aTO B GOJbluell CTEMEHH OTPaXKaloT CBA3K B3AHMOHCKIIOHAEMO-
CTH , CXOACTBA W COMOAYHHEHHOCTH. IpammariKa HH(MOPMALUMOHHOrO
A3blKa OefHee, 4eM y OBBIUHOrO A3bIKA, HO 3aTO TOPA3A0 CTPOXKE.

[lepsHuiible KONOBble OGO3HAYEHHs, HA3bIBAEMbIE B JflalbHeReM
MHAEKCAMH, W CHMBO/Ib BHYTPEHHeHl JNOTHUECKOH CBA3H TNpEACTaB-
JAOT  COBOH  YNOPSAOUEHHbIe TOC/Ae10BATE/IbHOCTH HAMHCAHHBIX B
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OJIHy CTPOUKY MepBHUHBIX KOAOBLIX cimBos0B — GYKB, uHdp, cjo-
OB ® T. n. MecTo, Ha KOTOPOM CTOHT B HHIGKCE «T-Thlil», HauuMHas
c/leBa, epBHUHbIA KOJIOBLIA CHMBOJ, GyjeM Ha3blBaTb «I-ThIM» pa3-
psijioM. UHCJIO BCEX BO3MOMHDIX NepBHUHbIX KOIOBbIX CHMBOJIOB, MO-
CYUHX CTOSITb B «I-TOM» paspsie B KaKHX-A1060 HHIEKCaX, YEEJH-
Gelloe Ha e[HHHLY, €CIH OTCYTCTBHE CHMBOJA HHKAK HE oBo3Ha-
waceres, obo3tiaunm uepes q . Mliaekcsl MOryT 6biTh, B 4aCTHOCTH, W
cioBaMit OOBIUHOTO SI3bKA, B3ATHIMA B onpeneenioii dopme (Ha-
fIpHMep, B EIMHCTBEIHOM UHCJE, HMEHHTEJLHOM najgexe H T. I.).
Ouepu1i0, UYTO Haubojee LCHHBIM OKa3ajCs Obl eAMHBbIH MeXAyHa-
pOAHbIi 1H(OPMAUHOHHbI SI3LIK.

PaGoTa KOAMPOBLUAKA, TaKHM 0Opa3oM, anasiorvuda pabore me-
PEBOAUHKA C OLHOr0 SI3bIKA Ha Apyroii. YuHTbiBas CTPOMHOCTD H
crporocth HHQOPMAUHOHHOIO s3bIKa, €é ropa3sfo Jerue MeXaHusu-
posaTb MyTEM CO3MaHHS nepeBOASIEH MallHibl, 4eM paGoty no
fiepeBojy C OJHOTO oBBIuHOr0 A3bKa Ha Apyroi. Euwé gerue moi-
JaeTcd MexaHH3alun paGoTa Mo repesoly NepBuubbix KOA0BbIX 060~
3iaueHHii BO BTOPHUHBIE KOJ0BbIE 0003HAUCHHS, KOTOPHIC 1 3arnHuChi-
patorcst B opme, AOCTYNHON s BOCHPHATHS MalIMHOM, Ha HOCH-
teae. Tlocaeausisi paboTa H Ha3blBALTCH, COBCTBEHHO, KOAMPOBAHHEM,
K pAacCcMOTPEeHHIO KOTOPOro Mbl ceilyac W TnepeiizeM, TOrla Kak Ha-
XOXKJEeHHEe MePBHUHbIX KOAOBbIX 0603HAYEHHH-HH1EKCOB OOBIYHO Ha-
3bIBAETCS HHAGKCHPOBAHHEM.
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§ 6. KOLMPOBAHUE

st Toro uToGbl NMepBHUHblE KOAOBble 0603HAUEHHSA-HHIAEKCHl Xa-
PAKTEPHCTHK MOMH BOCTIPHHHMATbCH MallMHOH, HEOOXOLHMO Tepe-
BECTH MX BO BTOPHUHbIE KOZOBble 0Go3HauenHs. [locieanue cocrosit
¥3 Haopa KOJOBbIX CHMBOJOB, HMEIOLIHX BHI BbIPE3OK, NPOOHBOK
HaMAarHHYEHHbIX YUYaCTKOB, TEMHbIX HWJH MPO3pAYHbIX KBaupamKoé
M T. M., PacrnoJOXeHHbIX Ha KaJpax HOCHTENf, COOTBETCTBYIOLLHX
3/1eMeHTaM HH(OPMAaLHH €y, B CJyuyae COOTBETCTBHA @y Py, Hiu
NpeJCTaBeHHbIX KYCKAMH HOCHTeJs, 00pa3yolHMH cgoeoépk£3ub1ii
PerucTp, B clyyae COOTBETCTBHA P, —— En HAH HenocpeaCTBEHHOro
COOTBETCTBHSI MY ey H pp (cTp. 15).

Bropuulble KoaoBble 0003HaueHHsl HH/EKCOB XapaKTEPHCTHK BO-
npoca NMOMeLAloTCs B 3alOMHHAIOLIEM YCTPOHCTBE M COCTOAT MO3TO-
My, BooGLue TOBOpsi, H3 APYrHX KOJOBbIX CHMBOJOB. [locienHumu
MOTYT ObiTb, HalpuMep, MOMeYeHHble HJH HENnoMEeYeHHble AYeHKH
pasrpadJienHoro Jiicra GyMarH, eciy NOCAeNHHH sIBAfeTCs MPOCTel-
WHM 3aMOMHHAIOLHM YCTPOHCTBOM, MPHMNOAHATHIE HJH OMNylleHHble
CTepPXKHH, 3aMKHYTbIe HJH PasOMKHYTble KOHTaKThl H T. m. O6uium
AAsL BCEX KOJOBBIX CHMBOJIOB fIBJISIETCA TO, YTO 32 KOJOBLIH CHMBOJ
EiOEHTeJ‘!ﬂ NPHHHMAETCS OJHO H3 [ABYX BO3MOXHbIX MECTHbIX cocms{i
HHI HOCHTEJSA, a 3@ KOAOBbI CHMBOJ 33aNIOMHHAIOLIErO yCTPOHCTBA —
OlHO K3 [IByX BO3MOXKHBIX MECTHBIX COCTOSIHHH 3aMOMHHAIOLLETo
ycrpoiictBa. Mcnonb3oBaHHe KOJOBbIX CHMBOJIOB TakOro BHAa a;au-
JIOTHYHO HCMOJIb30BAHHIO JIBOHUHOM CHCTEMbl CUHCJIEHHS B COBpe-
MEHHbIX BbIUHCJHTEbHBIX MAllHHAX H BbI3BAHO TeMH e €000 a)er
HHAMH. Mbl He OyAeM OCTaHaBJIHBAThCA MOITOMY Ha npencmeﬁeﬁm;
CHMBOJIOB B BHIE TOFO HJH HHOFO COCTOSIHHS H3 HECKOJbKHX (60.b-
;\ugrffyxn) 1€CTHBIX COCTOSIHHI WJIH, TeM OoJiee, B BHIE Kaxnx-m;(in
¢uryp, a Byxs u uudp.

To H3 IBYX COCTOSIHHII HOCKTEH, KOTOPOC TNPHHATO 33 KOJOBbIN
cuMBOJ, Mbl Gyaem obo3Hauarte udpoit 1, a apyroe — und)poi?b‘(;l
ﬂ.}l'l(ﬂﬁ 3;gé(;gf§;(:iﬁmero yCTpOHCTBa  Oy1eM  HMETb COOTBETCTBeHHO

. HOCHTEJ/IST H 3aMOMHHAIOUIEr0 YCTPOHCTBA, CBOBOJ-
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HbIX OT BTOPHUHBIX KOMOBBIX 0603HAUEHHI, XapAKTepU3yeTcs BO BCeX
mectax uudpoit 0 1 0 COOTBETCTBENHO. 1o fABJASETCA Y4aCTHbIM CIy-
qaeM TOrO MOJOMKEHHsl, UTO MHJEKCh H Ha HOCHTEJC H B 3aroMu-
HAIOWEM YCTPOHCTBE KOJHPYIOTCS OAMHAKOBO B OTHOLIEHHH pacro-
JoyKeHHil KOJOBBIX CHMBOJIOB I M 1, XOTs B KauecTne nocjeHHX M
MoryT GbiTb BBIOpaHDLI MPOTHBOMOJONKIBIC COCTOsINUSI, HANpHMep.
TeMHble M Npo3pauHble KBaJpaTHKH.

PaccmatpuBasl HHXKEe BONPOCHI KOAMPOBAHH, obue s BCeX
(OpM peaTH3alHA BTOPHUHEIX KOJOBbIX o6o3nauenHii, Mbl OyieM
MMETb /(€10 TIPOCTO C HHJIEKCAMH, HTHOPHPYH BHYTpEHIHe JOrHue-
CKHE DAL, TOCKOJBKY MOCAeIHHE VA MHOMHX 3aial BoOGILE OTCYT-
CTBYIOT. YTOuHEHHEe KOAWPOBAHHA MPH yuéTe STHX CBfi3eit 6e3 0co-
Goro TpyAla MOXET ObITh cleadano Kak nyrem BKJAIOUEHHA B HHJICKCHI
CHMBOJIOB BHYTPEHHHX JIOTHUECKHX cpaizeil, TaKk W BBejleHHeM A0TOJ-
HHTEJIbHBIX OFPBHH‘IQHH;[ Ha MOPsIAOK pL\CﬂOJIO)KCHH?I BT()pH‘le[X KO-
JLOBBIX OGY)I&IIB‘ICI{PIﬁ.

Tlio6ofi MINEKC OJHO3HAUHO TpeACTapasiercs Ha Kajpe 10CH-
Tesist (MAM pCrHCTPE) M B 3aMOMHHAIOLIEM yerpoiicTse, BO-MEepBbIX,
}\'()H(p}ll‘)pﬁllllﬁ'ﬂ KO,10BbIX CHMBO/JIOB BHYTPH TaK Ha3blBaeMoro 1o,
OTBELEHHOrO ISl 3alIHCH TOJbKO OJHOrO HHJEKCa il KaxX10r0 3Je-
ACHTA HH(DOPMAUMH WK BOMPOCA, H, BO-BTOPBIX, MEecCTOM, TIje pacro-
naraercst 310 noae. Takum oGpa3soM, KOAHPOBAHHE HHJIEKCOB MPO-
W3BOHTCS Kak Obl C NMOMOUIBIO JIBYX KOOPAHHAT — MecTa H KoHGH-
rypaii.

o poai, KOTOPYIO Hrpaer B KOIHPOBANHI MeCTO, MOKHO
MOAPA3AeNHTh BCE BO3IMOKHbIC KOLbI HE Cynepro3HUHOHHbLH, 1e10-
Kadbiiblil, J0KaJbHbI H MPMOIL.

Cynepno3HuMOHHbIM KOJOM HAa30BEM TaKoil KOJ, Koraa Bce nojs
A OTAebHbBIX HHIEKCOB COBMAAAIOT — HaKJaAblBalOTC APYr Ha
apyra. B pesyabTare HaslOKCHH: CHMBOJIOB, COJEPKalMXCA B 3THX
noJisix, 06pa3ylTCs NapasuTHbie KOHGHMIypalHH CHMBOJIOB, COOT-
BETCTBYIOWHE HHIEKCAM, Ha CAMOM Jene He COAepIKAUMMCS B 3Je-
sente uH(bOpMaLHH. DTO BJEYeT 3a coboil TpH nouckax oT6op
IHLIHFX, HEHYMKHBIX 3JE€MEHTOB HH(OPMAIHH. XoTs npa CoONOAEHHH
[IeKOTOPBIX YCTOBHH TPOLEHT TaKHX JIMUIHUX 3J1€MEHTOB, BbIUHCNEH-
Hbll C MOMOLIBIO TEOPHH BEPOATHOCTH, W HE 6yneT oueHb BENHK, TEM
\le MeHee TpHMeHATh TaKoi KOX Helenecoo6pasHo, Tak Kak TpH
Tex Ke YCJOBHSIX OH JIerko MOXeET 6bITh 3aMeHeH JAPYrHM KOIOM,
\le AalOLHM YXKe JIHLIHAX 3/1EMEHTOB unbopmaiku. [IpenMyIecTEOM
Cynepro3HIHOHHOTO KOAa apsieTcss MUHHMajbHbIA pa3mep 3amOMH-
Halolero yCTpoicTBa M yuacTka Kajpa (perucTpa), OTBOAHMOTO NOA
KOJIOBble CHMBOJIbL. KoaHpOBaHHe NPOM3BOHTCS, OUEBHIHO, TOJIDLKO
¢ MOMOLLbIO KOHGHFypauuii 6e3 BCSKOro yuera Mecta. VHaekco xa-

PAKTEPHCTHK BOMpoca TaKxXe 3aMHCHIBAIOTCS N0 CYNePTIO3HIHOHHOMY
KOLy B OAHOM TOJle 3aMOMHHAIOUIErO yerpoicta. [IpH cpaBHEHHM
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OTOHPAIOTCA BCE Te JJIEMEHTHI uHhOpPMALHH, Y KOTUPbIX B MOAC u)
fepXKaTcs  BCe CHMBOJbI, HMeiollyecs B Tone 3aNOMHHAIOWEro
YCTPOHCTRA.

HesloKaJkHbIM KOLOM HA30BEM TaKoi KOA, Tle KOAWpuBatmt
TaKKe MpOH3BOAMTCA (€3 BCAKOrO yuera MeCTOpacrnosIokerHs nosei,
OTBOZAMMBIX ¥MKC CTPOrO AJ1f OTAENbHbIX HHIEKCOB KaX0ro 3/1eMenTa
unopmanuu. [loas Ha Kaipe (perucTpe) pacnojiaraiorcs B TMpOH3-
BOJIHOM TOPsiAKe, JHIIb Obl TOJBKO HX MOXHO 6bl10 MOCAEN0BA-
TeJibHO [MPOCMATPHUBATH NMPH CPABHCHHH. Hnpekcbl  XapakTepueTHK
BOIIPOCA TAKXKE 3aMHCHIBAIOTCS MO HEJOKANbHOMY KOy B OTAGbITbIX
nosisix 3anoMuHalolero ycrpoiictsa. CpasHeHHe Ha COBNALCHHE KOH-
¢urypauuit NpOU3BOAHTCS I KaX[0il Mapbl HH/IEKCOB, OAHH H3
KOTOpHIX Oepercss W3 OIS Kaipa, a APYroii—H3 mojs 3arnoMuuaio-
uero ycrpoiicTsa. IIpn CpaBHeHWH OTOMpAlOTCA BCE Te 3/EMEHTHI
uHdOPMaLlHH, Y KOTOPbIX B MOJSX Kalpa CONepKAaTCa BCe MIH HeKO-
TOpPOe 33JaHHOE UHCJIO HWHIEKCOB, 3aMHCAHHBIX B MOJSX 3alOMHHAIO-
wero ycrpoiictsa. UHCAC NONapHbX CPaBHEHHH DABHO, OYEBHIHO,
NPOM3BENEHHIO YHC/IA WHIEKCOB Kaapa M 3aMOMHHAIOUIEro yCTpon-
crBa. [IpH HaaHUMH HECKONBKHX CPaBHHBAIOUIMX YCTPOHCTB HEKOTO-
pble TIOMapHble CPABHEHHS MOTYT MPOH3BOAMTHCA OLHOBPEMEHHO,
HaMpHMep, C KaXIblM HHIEKCOM Kaapa MOryT OAHOBPEMEHHO CpaB-
HUBaTbCS BCe HHAEKCbl 3alIOMHHAIOLErO YCTPOWCTBA H T Ik

CoKpallleHHe uHcia TOMapHBIX CPaBHEHWH 1 ynpouleHue Cpas-
HHBAIOLIEr0 YCTPOHCTBA MOXKeET ObiTb JOCTHPHYTO TIPH HCMOJIb30BA-

HHH HEJOKAJbHOr0 YNOPANOYEHHOro KOAa, SBJRAIOUIErOCs MEPEXOAHLIM
KOZOM MEX/y HENOKANbHbIM H JIOKadbHbiM. B 3TOM KOAe HHICKCH
W Kaipa, H 3alOMHHAIONIETO YCTPOHCTBA pacfionaraiotcsi B OJLHNA-
KOBOM JIEKCHKOTpa(HUeckoM MOpsiiKe, Hanpumep, B andasHTHOM,
eCJIH HHIGKCHl SIBJSIOTCS CAOBAMH, WIH B yOblBalolleM HJi BO3pa-
cralouem TOpAIKe, €CH HHAeKch — uucaa. Ilps TakOM pacnosio-
JKEHHH 1J151 BbIICHEHHs BXOXEHHSi BCEX HHAEKCOB BOMpOCa B Hi-
feKChl 3JeMeHTa HHGMOpMAUHH J0CTATOYHO CPABHHBATH BMJIOTb 10
COBMajieHHsi CHauala NepBblii MHIEKC W3 3alOMHHAIOWLEro yCTpOH-
CTBa C TepBbIM, BTOPbIM H T. J. MHIEKCAMK Kajipa, 3aTeM BTOPOH
WHAEKC M3 3alOMHHAIOLIEro YCTPOACTBA C MOC/AeNYIOUHMH HHACK-
caMH Kajpa, 3aTeM, MOC/Je HOBOTO COBMAACHHS, TPETHil HHICKC
u T. 4. HecMoTps Ha NPOCTOTY CpaBHeHHs (MOCJEL0BAaTEeIbHO MPO-
CMATPHBAETCH HEGOMLIOE UHCIO NMap HHAEKCOB), Takoil Koa obaa-
n2eT CyIIECTBEHHBIMH HEOCTaTKami MO cpasheHiio C OGBIYHBIM
HEJIOKAMbHBIM KOJOM. BO-TIepBbIX, 37€Chb Y€ Helb3sl BLIOGHPaTb 3Je-
MenTsl uH(OPMAWMK, COLEpXAllHe TOJAbKO UaCTb 3aialtiblX HHACK-
coB, Hampimep, Mobble YeTbipe HHAEKCA 113 MATH HIH N0 OIHOMY
MHIeKCY W3 KaXIofl TPyMnbl BONPOCHBIX HuAekcos (cm. ctp. 23 ).
Toraa Kak Takas MOCTAHOBKA 3aJaud 4acTo MPEACTaBJsieT HHTCpec.
Bo-BTOpbIX, pacriofiaras HHIEKCH B JIEKCHKOrpaQuueckoM NOpsAKe,
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Mbl JIHILAeMCsl BO3MOXHOCTH HCrO/Ib30BaTh MOPSAOK AJs OTpaxe
HHsl BHYTPEHHHX JIOTHUYECKHX CBsi3el.

HeJsiokasbHEI KO §IBJISIETCS HE TOJbKO CaMbiM THOKHM, HO AJsi
GoJbIIMHCTBA 3aJay H HaxnboJee KOMIMAKTHHIM KONOM, TaK KaK B
OTJ/liUHe OT JIOKAJIbHOTO M NPSIMOrO KOZa, K PaCCMOTPEHHIO KOTOPBIX
Mbl Cefiuac MepexOiMM, NpPH ero HCIOJb30BAHHH 3alHCHIBAIOTCH —
3aHMMAIOT MECTO Ha Kajpe — TOJbKO Te HHJAEKChl, KOTOpble MpH-
CBOEHbI JaHHOMY 3JeMeHTY MHdopMauuu.

JlokanbHbiM KOJZOM Ha30BeM TaKOH hOJ, MPH KOTOPOM KaXKihii
MHIEKC H3 BCEX BO3MOXHbIX MHAEKCOB ONpeiessieTcsi H MecTopacrno-
JIOXKEHHeM TOJIs, H KOHQUrypauHeil cHMBOJIOB BHYTPH noas. Tak Kak
B J1060M nosie MOXeT ObiTh 3anHcaH 6e3 Cyneprno3HUHH TONbKO OfHH
HHIEKC [Js KaXA0ro sjeMeHTa HH(GODMAlHMH HJH BOMpOCa, TO JO-
KaJbHbll KOJ TPHMEHseTCs TOJIbKO B TOM Clyyae, €CJH BCe MHO-
JKECTBO XapaKTepHCTHK P pacnajaercs a He oyeHb GOJ/bLIOE UYHCAO
rpynn B3aHMOHCKJIOUaeMbIX XapakTepucTuk (cM. crp. 21). Kaap
HOCHTeJIsl (perucTpa) W 3aloMHHalwllee YCTPOHCTBO MOApasjensiercs
B 3TOM CJlyyae Ha CTOJIKO MOJeH, CKOJIbKO CyLLeCTBYeT TaKHX rpymm,
TOYHEee — Ka)(o# rpynne B3aHMHO OJHO3HAYHO COOTBETCTBYeT foJie.
KoH¢urypauust cHMBOJIOB B HEKOTOPOM I0Jie OMpejeJisieT yxkKe cam
HHIEKC XapaKTePHCTHKH H3 COOTBETCTBYIOIIEH TpyNnbl B3aHMO-
MCKJIIOUaeMbIX XapPaKTEPHUCTHK HJH OTCYTCTBHE MHIEKCa M3 3ITOH
rpynnbl AJsi pacCMaTPHBAeMOro sJeMeHTa HHGOPMALHH HJIH BONPOCA.

Ecsii xapaKTepHCTHKH H3 HEKOTODPO# rpynmbl He 06/1a4aioT CTPo-
roii B3aHMOHCKJIOYAEMOCTbIO, T. €. B PENKHX CJy4yasX HeKOTOpbI¢
3/1eMeHThl HHPOPMALUKH MOTYT COJAepKaTh HECKOJIbKO XapaKTepPHCTHK
M3 3TOH Tpynnbl (HanpHMep, HECKOJIbKO aBTOPOB), TO MOXHO H30e-
KaTb CYNepHO3HUHH, NMPOLOJKAS B TO KE BPeMst M0JIb30BATHCA TeM
JKe KOAOM, eCJIH pas3ipoOHTb TaKHe 3JIeMeHThl HH(OpPMauWH Ha He-
CKOJIbKO 3JIEMEHTOB, COJepXKalllHX y»Ke TOJNbKO MO ONHOH Xapakre-
pHCTHKe H3 3TOH rpynnbl. [IpuMeHsTh Takoe 1yGJHPOBaHHE 3/eMeH-
TOB HHGODMalHH HAA0 OCTOPOXKHO, TaK KaK YHCJIO INOCHeIHHX
MOXeT CHJIbHO Bo3pacTH. Hanpumep, u3 oxHoro snemenrta uHdopma-
LUHH, HMEIOIEro My, My,..., Mg XapPaKTEPHCTHK H3 KaKHX-JHOO
S Trpynn He CTPOrO B3aHMOHCK/IIOYAeMblX XapaKTePHCTHK, MOJy-
YaeTcs yxKe MMy .. Ms PasfApobJIeHHbIX 3JeMeHToB. Kpome TOro,
TaKoe pasapobiieHHe BO3MOXHO TOJNbKO MPH BbI[IOJHEHHH MpPEANoNo-
JKEHHsl, UTO 3aJaBaeMbie BOMPOCHI HaBepHfAKa He COAepXaT B3aHMO-
HCKJIIOYaeMblX XapaKTepHCTHK.

Bbirontee Bcero npHMeHATb JIOKaJbHbIH KOA B TOM CJyyae, KOraa
37eMeHThl HHOOPMALHH COJEPXKAT, KaK MpPaBHJO, XapaKTePHCTHKH
noyTH K3 Kaxaol rpynnul. Toraa Ha Kajpax HOCHTENs MOYTH He
ocraercsi He3aHsThiX nosei. [Toast MOryT 6biTh cleaHbl MeHbLIHMH
M0 CBOHM pa3MepaM, YeM MpH HeJOKaJbHOM KOJe, TaK KaK HHIEKChbl
XapaKTEPHCTHK OKA3bBAIOTCA YXKe YaCTHYHO 3AKOAHPOBAHHBIMHU C
MOMOLUBIO HajJjexaulero pacro/oxeHus noseii. CpaBHeHne HHIEK-
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COB Kaipa (perucrpa) ¢ HHIEKCAMH 3alOMMHAIOWLEro YCTPOHCTBA,
KOTOpble 3aMHCBhIBAIOTCSA TaKXe MO0 JOKaJIbHOMY KOJ/y, OCYLecT-
BJISIETCS TIPOLLLE, YEM B Ciaydae HeJOKaJbHOro kona. [lis toro uroGit
oroGpaTh 3JeMEHTH HHPOPMALHH, COACPXKALIHE BCE HHAGKCH BO-
npoca, JA0CTaTOYHO CPABHHTb Ha COBMajCHHE KOH(HIYPAUHH CHMBO-
JIOB M3 BCeX TexX MoJefi 3aroMHHAIONEro YCTPOHCTBA, B KOTOPBIX
HHIEKCbl 3aJaHbl, C KOH[bH]'yPE)LLHﬂMH CHMBOJIOB, HaXOJAWHXCA B
TeX JKe MNoJAX Kaapa wix perucrtpa. COBOKYMHOCTb TaKHX moJci
MOKHO MPH 3TOM paccMaTpuBaTb KakK OAHO ()6ULCC noJle, H, Cacapo-
BATE/IbHO, CPABHEHHE MOXET NPOM3BOAMTLCA 3a ONMH 3Tall.

MpsMon KOX SIBASETCA YaCTHBHIM CJyuyaeM JOKaJbHOTO Kofda
KOrZa KaX(/Iblli HHIEKC OMPEeNEesseTcss TOMbKO MECTOPACNoNOMXKEHHeM
M0J15, B KOTOPOM CHMBOJIBI HMEIOT TOJBKO J1B€ MPOCTEHWIHX KOHpH-
rypaud Ags o0o3HaueHHs NPHCYTCTBHS WM OTCYTCTBHA HHIEKCA B
3JeMeHTe HHl‘p()pM‘cll_Ll/IH HJIH BOIpoce. Xorst pasmep Kaxjoro noJs
B- 9TOM CJlyude MHHHMAJeH, OJHAKO, NMOCKOJILKY UHCAO 1oJel Ka/1pa
(perucTpa) I 3anmOMHHAIOLLErO YCTPOHCTBA PaBHO UHCAY BCEX BO3-
MO2KHbIX HHACKCOB, TO ﬂpﬂ.\'IOl"I KOA MOXKHO TPHMEUsiTh TOJbKO IpH
He oueHb GOJBILIOM YHCAE MOCTeAHHX. Bce XapaKkTepHCTHKH MOryT
ObITh NMPpH 3TOM HEB3aHMOHCKJJIIOYaCMbIMH. ﬂ;)st(u'i KO/l BbIrojct p
TOM CJyuae, KOraa sJeMenTbl HHGMOPMALHH COACPXKAT NMOMIUOIY Xa-
PAKTEPUCTHK H3 CPaBHHTENBHO HeMmHoroudcsenioro (rnopsiaka 10%)
muoxkectBa P. OTmeuast mpucyTCTBHE HHAeKCa B Kaipe HJIH 3ano-
MHHAIOIEM YCTPOHCTBC Ha/JH4YHeM CHMBOJIA (HanpuMep, NPOGHUBKH)
B COOTBETCTBYIOLUEGM TMOJe, a OTCYTCTBHE HHAEKCA — OTCYTCTBHEM
CHMBOJIA, MOXHO YNPOCTHTh CPaBHEHHE HHAEKCOB Kaipa C HHeKca-
MH 3amnoMHHalollero ycrpofictBa. B stom ciyuae, kak u B cayuae
CYMeprno3HUHOHHOrO KOAA, MPH CPaBHEHHH OTGMPAIOTC Bce Te 3Jie-
MeHTbl HHOOPMALMH, y KOTOPBIX BO BCeX MOJSIX Kalpa COAepxKaTcs
BCe CHMBOJIbI, HMEIOIHECSI BO BCeX MOJSAX 3dNOMHHAfOULEro yCTpOﬁ'
crpa. COBOKYMHOCTb BCeX NoJiel paccMarpHBaeTcs Kak Oano obliee
noJie, uyToO MO3BOJsieT MPOM3BOAMTb CpaBHeHHe 3a oAuH 3Tan. He-
YA06CTBOM TPAMOro KOJa SIBJSIETCS, KPOMe HEOOXOMAHMOCTH pesep-
BHPOBaTb MECTO Ha Kajpe /s OTCYTCTBYIOIUHX HHJEKCOB, TaKXe
H HEBO3MOXHOCTb yueTa BHYTPEHHHX JIOTHUECKHX cBsi3ei.

Bce onwucanubie Bbillle KOAbl MOTYT NPHMEHSITHCS W OHOBPC-
meHHO. Tak,Ha Kafpe (perucTpe) H B 3alOMHHAIOLIEM YCTPOHCTBe
MOXeT OBbITb HECKOJIbKO 30H [/l HEJOKAaJNbHOrO KOAa, 30Ha MUIsl JO-
KaJIbHOTO KOAa H 30Ha Aas npsamoro kopa. CynepnosuuHoHkbiil Koj,
KaK yXXe T'OBODHJIOCbH BbllUE, TPHMEHATb HEeXeJaTeJIbHO. ’

KoaupoBanne HHOEKCOB C TNOMOLLBIO KOH(HTYpaLuii CHMBONOB
PaccMOTPHM CHAUana AN 1eJIOKAALHOTO Koja — KOAa, CBOGOHOTO
OT BJIHSIHHS MECTOPACHONOXEHHST TOJA, a 3aTeM PaclpoCTPaHHM MO-
JyqeiHble pe3yNbTaThl H HA APYrHe KOABI.

BBHay TOro, 4To B CaMOM HAMHCAHUM HHACKCOB MOTYT ObiTh
OTpaxeHbl OOWHe CBS3H MEXAy XapaKTepucTHKamu (cM. crp 22),
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M, YUMTbIBas HEOOXOJAHMOCTb OOJIeruTb KOAHPOBAaHHE H DPACKOAHPO-
BaHHe HHAEKCOB, Ueseco06pasHo KOAHPOBATb HH/IEKCHI MOPa3pAAHO.
Jlast sToro BCe moJse, OTBOAMMOE /i HHJIEKCa Ha Kajpe HOCHTels
(perucTpe) W B 3aNOMHHAIOILEM YCTPOHCTBe pa3CHBaeTcs Ha yuacT-
KH, UHCJIO KOTOPbIX PaBHO MAaKCHMAJbHOMY 4YHCJIY PaspsioB, KOTO-
poe MOryT umeTh HHAeKChl. Mexi1y yyacTKaMH M paspsnamu ycra-
HaBJHBAeTCA B3aHMHO OJHO3HAYHOE COOTBETCTBHE. 3aTeM KaX/bli
yuacTok Da3OUBaeTCs Ha AUeHKH, B KaXKLOH H3 KOTOPbIX MOXeT
6bITb HaHeCeH KOMOBBbIH CHMBOJL.

Ecsii nosie AABJAsIeTCSl PECHCTPOM, TO A4eHKH B3aHMHO OJIHO3HAUHO
COOTBETCTBYIOT KycKaM HocHTesnd. UHCIO0 siueek gr B «I-TOM» YyuyacT-
Ke, COOTBETCTBYIOLEM «F-TOMY» Daspsidy, 3aBHCHT oT q, (ctp.27).
31ech MOTYT MPEACTABUTHCA ABE BO3MOMXHOCTH, 3HAUWTENbHO BJIHAIO-
LIHe Ha CJIOXKHOCTb CPaBHHBAIOLIEro yCTPOHCTBA.

Ecau mio60ii M3 NepBHUHBIX KOLOBbIX CHMBOJIOB H306paxaercs
BCerJa OIHMHAKOBbIM [JISi CBOEro paspsla YHCJIOM KOJMOBBIX CHM-
BOJIOB (BTOPHYHBIX) %, , TO TaKOH KOJ Ha3biBALTCS CEJEKTOPHbIN.

X3
B stoM ciydae g, ¥, H (, CBA3aHbl COOTHOUIEHHEM Cg:éqr.

g
Y10o6bl g, 6bI0 MHHHMAJbHBIM, ¥, JHOJNKHO ObiTb PABHO Tr ecny

fo. 1
g — YeTHoe, H 1:43 mmg-‘- +1, ecn g, — HeueTHoe.
L2] 12 !

Ecv nepBHuHble KOJOBbIE CHMBOJbI MOTYT H306paxarbcsi pas-
HLIM YHCOM KOAOBBIX CHMBOJOB, TO HMeeM TaK Ha3blBaeMblil
nBOHuHbIH Kox. OH TpeGyer MeHbIUEro yHcia syeek g, , TaK Kak
MOrYT ObiTb HCMOJb30BAHBI BCE BO3MOMHbBIE KOMOHHAUHM KOMOBBIX
CHMBOJIOB Ha Y4acTKe, T. €. JOJXKHO Ourh 281 =q,.

B ciyyae JIOKaJbHOMO KOJA HECKOAbKO TMNEPBHIX PaspsiloB HH-
JIeKCOB, YKa3ablBaiOWMX Ha MNPHHAVIEXKHOCTh WHAEKCOB K TOH WIK
HHO TpyMIe B3aHMOHMCKIIOUaeMBbIX HHIECKCOB XapAKTEPHCTHK, KOIH-
pYIOTCS HaIeXalUuM pacrojioxenneM novisi. OCTalbHble Paspsiilbi
KOMHPYIOTCSl B Y4acTKax ONpeJeJeHHOro MOoJisi TaK Xe, KaK M B Chy-
yae HEJIOKaJibHOTO KO[a, HJIH, eClH HHAEKCOB B TIpYIIe HEMHOro,
TO KaXJOMy HHIEKCY CTaBHTCS BO B3aHMHO OJIHO3HAYHOE COOTBET-
CTBHe OMpe/ieieHHas COBOKYIHOCTb KOMOBHIX CHMBOJIOB B sAueHKax
[oJIsl, HE CrPYyMNIHPOBAHHBIX B YYaCTKH.

B cayyae npsiMOro Koja HHJEKCHl KOZHPYIOTCSi He MOpPaspsiiHo,
a HeNnoCPeACTBEHHO C TMOMOLLBIO YCTAHOBJNEHHS B3aHMHO OJHO3HAU-
HOTO COOTBETCTBHSI MEXIy HHMH H MeCTaMH PacroJOKEHHS [OJIeH,
COCTOSAIIMX B CJyuae CeJeKTODHOIO KoZa H3 JBYX fiueek, a B Clyuae
JBOHYHOMO KOAa — K3 OAHOH siueiikd. HasnHuHio MIH OTCYTCTBHIO
HHJEKCa COOTBETCTBYET DacnoJioXeHife KOJLOBOrO CHMBOJIA B  TOfi
HJIH HHOM sAuefiKe MJM HaJH4HE HJIH OTCYTCTBHE CHMBOJA B €JHH-
CTBEHHOH siueike.
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Kak cJeiyeT H3 BbILIEHIIOXKEHHOrO, AN Kaxioro 3/1eMeHTa
unpopMalHi (B OTAETHHOCTH HaAH ANR BCEX 07HOBPEMEeHHO) Tpo-
LeCC CPaBHOHHS COCTOHT H3 OIHOTO HJH HECKOJIbKHX nonapHbix CO-
mocTasleHitii nodeil kaapa H rnodeil 3anoMHHAKOLLErO ycTpo#cTBa,
HMEIOWMN  O1HHAKOBO® uHCao stcek. CpaBsHeHHe o6oux mosaeit Be-
[eTCs MO BCeM suefikaM, MPHYeM, B CJyuae MPAMOro CeleKTOPHOrO.
HETOKAIBHOFO 1 JIOKAAbHOTO KOJ1a — Ha CoBMnajeHHe CHMBOJIOB B
O-THOHMEHHBIX AueiKax (T. €. CHMBOJBI HJIH HMEOTCA B ofenx fuei-
Kax, H1H OTCYTCTBYIOT), @ B C/yuae MpAMOro JIBOHUHOIO KOAa H Cy-
Nepro3HUHOHHOTO KOZa — Ha BK.IIOUEHHE (1. e. BO BCex sfueiKax
1018 Kaapa, OXHOHMEHHbIX C HMEIOUHMH CHMBOJbL AueiiKaMu noas
3aMOMHHAIOLLErO YCTPOHCTBA, AOJKHbI OLITh CHMBOUIbI) .

[IpuHUHNHATLHO HE MPeICTaBasieT TPYAAa OCYLIECTBHTL nocJe-
10BATe.1bHOE  CPaBHEHHE  OJXHOHMEeHHbIX  sueeK. CpashHBaloliee
YCTPOHCTBO OIKHO MOCHIIaTh CHPHAM HEcoBnaieHus B BbIGHPAIO-
wee yeTpoiicTBO NpH OGHAPYKEHHH CHMBO/IA TOMbKO: @) B OAHOW H3
ABVX KaKHX-THOO OZHOMMEHHBIX AUCEK, Ge3pa3nHuHO B KaKOH HMen-
HO, [IpH CPaBHEHHH HA COBMAIEHHE H.IH 6) B duelike MoJsi 3anNOMHu-
HAIOWEro YCTPOFCTBA MPH CPaBHEHHH Ha EK/IOUEHHE. Oxnako mo-
CJ1e10BaTedbHOe CPABHEHHe OIHOHMEHHBIX sAUeeK MOXET ObiTh NpH-
MEHCHO, [MABHBIM 00pa3oM, TO.IbKO B MaliHHax MapajfeibHoro
neficTHst (CM. CTp.16 ), TaKk Kak OTHHMAeT CJHIIKOM MHOTO Bpe-
MeHIl MPH [10C.1€10BaTEIbHOM MPOCMOTPE 3/1EMEHTOB nHdopMaLHH.

[Tapaiieastoe cpaBHEHHe OTHOHMEHHBIX AYECK MOXET GbITb OCY-
LLeCTBACHO TPH HAAHUHH MHOTHX CPaBHHBAIOWIHX yCTPOFCTB, YHCIO
KOTOPBIX PABHO YHCAY #UECK MO8, OIHAKO STO MOXET CHAbHO
YCIOXHHTE Malkiy. bojee npocto 370 MOMKeT GbiTb C1e/MaHO C T0-
MOLLBIO HAlTeXKallero Boi6opa KOI0BBIX CHMBOJIOB.

PaccMOTpHM CHauana CpaBHEHHe Ha BKJIOUCHHE. Ccdopmyanpyem
npe1BapuTeIbHO 60Jee TOYHO YCAOBHA TAKOrO CPaBHEHHA. HManentu-
GHUHPOBAB OIHOHMEHHble AUEHKH H3 CPABHHBACMBIX notelt (no.s
Ka1pa W MOJs 3alOMHHAlOWEro YCTPOICTBA). O0O3HAUHM uepe3 M
noTyuMBlueeCs MHOMXECTBO fdeek, a uepes M, Mj, My, Mg—
cJ1e1ylolLHe NOIMHOMXECTBA 3TOr0 MHOXECTBA. M, # My cocToaT H3
AyeeK, HMEIOL(HX KOAOBble CHMBOJIbL HA Kalpe H B 3aNOMHHAIOLIEM
yCTpOHCTBE, COOTBETCTBEHHO, a Mo H M5 — H3 siueeK, He COAepxa-
LLMX KOMAOBbIX CHMBO.IOB. OueBHAHO, HMeeM:

M, N Me=MiN Mg=0;
M, UMy=M7U Mg=M; (*)
Jas toro uroGel CpaBHEHUe HA BKJIOUYEHHE [AaBajo MOJOXKHTE1b-

HblHi OTBET, NOJKHO BBITIOJHATBCA JI060€ H3 CAeAYIOUIHX TPexX 3KBi-
BAJEHTHBIX, KaK 3TO cjelyeT W3 (=), COOTHOLIEHHH:

M7SM;; MocMg  MoN Mr=0 ( *% )
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3TO MOXKHO MPOHJTIOCTPHPOBATH, BHIHCAB COOTBETCTBYIOLLHE sueit-
Kam H3 M napbl CHMBOJIOB, BEpPXHHH H3 KOTODbIX ONHCBIBAET CO-
CTOMHHE AueiiKW Ha Kajpe, a HHXHWA — B 3aMOMHHAlOLleM YCTPOH-
crBe. Tak, HampuMep, Ml nap CUMBOJIOB:

1ort1
00101

COOTHOLIEHHsI ( ** ) BbINOJHAIOTCS, a AIs Map CHMBOJOB:
10111
0700

— He BHIMOANAIOTCA. 3aMETHM, UTO, eC]H M0C1e10BaTeIbHOCTb nap
CHMBOJIOB, COOTBETCTBYIOLLHX fiuefiKaM, YNOpsAodeHa, TO BepXHui
PN CHMBOJOB MOXHO HHOTJa PaccMaTpiBaTh KaK BTOPHYHOE KO-
J0Boe 0603HaueHHe HHAeKCa Kaapa, a HHXHHHA — HHIeKCa 3anOMH-
HAMLLEro yCTpoiCTBa.

Bocrno/b30BaBLIHCh YKa3aHHOH Bbille CHMBOJHYECKOA 3amHCbIO,
cdopmyanpyeM TpeGoBaHHe, SKBHBAJEHTHO® COOTHOLIEHHAM (%% ):
BKJIOUGHHC HMEeT MeCTo B TOM H TOJbKO B TOM C/yuyae, eClH HH
oflHa siueiika He omucbiBaercss napoit 01, T. €. MOryT BCTPeYaThCs
TO/MbKO OCTA/IbHble TPH BO3MOXKHbIX Mapbl cHMBOJIOB 1 -1, 0-0wul0.

[IpH  NOCJENOBATeJLHOM CPaBHeHiH OAHOMMEHHbIX sueek, T. €.
npH NOC/EN0BATE/NBHOM MPOCMOTPE Map CHMBOJIOB, Kak yXKe TOBO-
PHJOCH Bbillie, He MpEACTaBAfeT TPYAa Co3aaThb Gojee WM MeHee
CJIOXKHQE CpaBHHBaOllee YCTPOHCTBO, OTMeyalollee HajlHuHe Ma-
pbl 01, Kakne Gbl MeCTHble COCTOSIHHSI HOCHTEJS H 3aMOMHHAIOILEro
ycTpofictBa Mbl HH BbiOpand Obl B KauecTse KOMOBbIX CHMBO-
no 1 u 1. Tlpu 3ToM, 0aHAKO, MOXeT MoTpeGoBaThCA TpaHcopma-
H HEKQTOPbIX MECTHbIX COCTOSIHHH HOCHTE]s H 3anOMHHAIOUIero
YCTpOHiCTBA BHYTPH CPaBHHBAIOLLErO YCTPOHCTBA. [TpuMeHeHHe Ta-
Koii TpaHcpOpMalHH Cpasy AAA BCEX fueeK MpH NapasielbHOM
CPABHEHHH INOC/IEIHHX MOXET OueHb CHJIbHO YCJIOXKHHTb CpaBHH-
Bajoliee YCTPOHCTBO — (AKTHYECKH TOBTOPUTb €ro AJs KaX10i
sueiikn. T103TOMy npH NapajjenbHOM CPaBHeHHH H NPHXOLHTCS
OObLIYHO BHIGHPATb MECTHbie COCTOSIHHS B KauecTBe KOLOBbIX CHMBO-
JIOB BMOJHE OfpeleseHHbiM 06pa3oM — Kak HHOTAAa TOBOPAT, HH-
BEPCHO WJH MO NPHHIHMY B3aHMOLOMOMHAIOWHX KOMOGHHALMH.

PaccMoTpHM, HamphMep, CJyual, KOrla 3a MeCTHble COCTOSHHSA
W HOCHTeNsi,i 3aMOMHHAIOILEro YCTPOHicTBa, ABIFIOUIErocs B STOM
ciyyae  1WaGJOHOM, MPHHATHI TEMHble H NPO3paukble KBaJApaTHKH,
a 3a nsa coctosuus (I u 8), oTMeuaiolune pe3y’bTaT CpaBHCHHA,
NpPHHATO NMPOXOXKIEHHE MM HENPOXOXIEHHe CBETa Hepe3 Ha07KeH-
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Hble APYr Ha Apyra CpaBHHBaeMbie mOJs. Torpa Ha OCHOBaHWH Bbl-
LLICH3/IOMEHHOrO MBI MOXKeM B CHMBOJIHUECKOM BHAE 3anucarb, 4TO
BKJIoyeHHe (0) HMeeT MeCTo, eclH B AueliKax HaJOMKEHHbIX MNoJieH

1-1=0-0=1-0=86,
u smiouenns ner (I), ecan XoTd 66l B ONHON fuelike
0-1=I1

Jlerko yGenuThCH, YTO 3a COCTOSIHHE 1 moxer ObiTb BbIOpaHO
TONbKO NPOXOMKUEHHe CBETA, UTO BJeuer 3a coboii BbIOOp B Kaue-
CTBe KOJOBOFO CHMBOJIA | — TEMHOro KBajpaTHKa, a B kayectBe 1 —
MpO3payHOro KBaJPaTHKA. TMpoxox/enue cpera (Hanuune CHrHana
HECOBMa/eHHs) MOXeT ObiThb 3aperHCTPHPOBAHO (nanpumep, C mo-
[OMOILpIO (DOTO3/IEMEHTA) HE3ABHCHMO OT MeCTOHAXOX/AeHHsT  BYX
COBMABIIHX NPO3PAUHbIX KBALPATHKOB H uWCAA TaKHX COBMABILKX
nap, uro W TO3BOJIAET BECTH MapasiesbHoe cpaBHeHHe fueeK ¢ Mo-
MOLLbIO TOMBKO OJHOTO PErHCTPHPYIOLIEro SMEeMEHTA.

AHAJOrHUHO BBIOHPAIOTCS KOJOBbIE CHMBOJIBI H B TOM cayvae,
KOTJa HA HOCHTeJe MECTHBIMH COCTOSUHAMIL MOTYT GbiTb POGHTBIC
WM HempOGHTble AueiKH, MpOmyCKaloUlHe WIH He nponyckaoline
3MeKTPHteCKHil TOK C KOHTAKTHOrO Bajika Ha LIeTKH, & B 3amnoMH-
HaloWeM VCTPOHCTBE 3aMKHYThie HJIH Pa3OMKHYTBIE KOHTAKThI, OT-
KpbIBAIOLIHe HIH 3aKpbiBalollHe MYTb TOKY €O HIeTOK K HCTOUHHKY
nuranis, Poab cBeTa 3/eCh WrpaeT TOK, H NO3TOMY 3a COCTORHC I
BHIOHpAETCA HalHUHE TOKa B LEMsX CPaBHeHHs, 34 | — wuenpoburas
queiika, a 3@ 1 — 3aMKHYTbIll KOHTAKT.

Eule OAHH TpHMep BhIOOpa KOAOBbIX CHMBOJOB B COOTBETCTBHH
¢ yKa3aHHbIMH Bbllle YCJIOBHSMHM BCTPETHTCH B caejyiolleM napa-
rpadge.

PaccMOTpHM Terepb CPaBHEHHE Ha COBMAJCHHE. s toro utoGhl
COBNAfeliHe HMET0 MecTO, JO/KHO BHIMOJHATLCA —BMECTO (=x)
Mo60e H3 CAeAYIOUIHX 3KBHBANEHTHBIX COOTHOLLEHHH:

M,=Mr; M=Mg; Mo N Mi=M: N Ms=0. (k)

Mocseaiee COOTHOIEHHE MOXKET GbiTh MOJAYYEHO H KaK CACACTBHC
Toro (hakTa, UTO PaBEHCTBO ABYX MHOMKECTB SKBHBAJIEHTHO B3aHM-
HOMY BKJIOUEHHIO MX APYT B Apyra (nampumep, M,;=M1 5KBHBAJIEHT~
HO COBGXYMHOCTH M, C Mj, MTEMy).

BoCMONb30BABIINCh CHMBOJHUECKOH 3aMHCLIO, MOMKHO CKa3aTb,
4TO COBMAJCHUHE WMeeT MeCTO B TOM M TOJBKO B TOM ciyuae, eCi
WM o1Ha suefika He onuciBaetcs mapamu 041 1+0.

Ha npocreiillinx yCTpOHCTBAX, Y KOTOPLIX HOCHTeJIb M 3anoMH-
Halouice YCTPOIiCTBO HMEIOT B TOUHOCTH TOJBKO MO ABA pasHYHbIX
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MECTHbIX COCTOSIHHSI, TaKoe CpPaBHeHHe MPOBOJHTb HE yAaercs. IMo-
TpeGHas ANA HEro TPaHC(OPMAus HEKOTOPBIX MECTHLIX COCTOSTHU#H
BHYTPH CPaBHHBAIOMIEro YCTPONHCTBA MPHBOUT B Clytae napaJenb-
HOTO CpPaBHEHHs K YCJOMXHEHHIO 3TOr0 ycrpoiicra. B § 8 6yayr npu-
ReleHbl HEKOTOpble [PUMEpbl Takoi Tpancqopmauyy, a cefiyac
0CTaETCS TOJBKO OTMETHTb OMMH YACTHDBIN M OueHb BaXKHbIA cayuai,
KOrJa cpaBHEHHE Ha COBIaJleHHe MOXET GEITh 3aMEHEHO CpaBHeHHeM
Ha BKJIIOYEHHE.

CpaBHeHHe Ha COpMajieHHe, Kak 610 yKa3aHO BbllUe, BEAeTCs
B CJyuae MPSIMOTO CCJIEKTOPHOrO, HEJOKANbHOro H JIOKaJIbHOTO KO-
1108, OKa3blBAETCA, 4TO B C/lyuae MPAMOro, HENOKAIbHOr0 H JIOKalb-
HOrO CCJIEKTOPHBIX KOJOB €ro  MOXHO 3aMEHHTb CPABHEHHEM Ha
BKJIIOYEHHE, TaK KaK,KPOMe COOTHOWEHHH ( #** ), Mbl HMeeM TOT1a
Bceraa BhIMOJHsIoLLeecss COOTHOLIeHHE M, J=|Mil, rae |Mi| u |[Mi|—
GHCAA SJEMEHTOB H3 COOTBETCTBYIoWHX Muoxecrs. Herpyawo mo-
Ka3aTh, UTO 3TH COOTHOIUEHHS, B3SiTble BMECTE, SKBHBAJCHTHDI (#x)
WK JIKOOOMY K3 COOTHOLUEHHIt:

M, S Mi; MsgSM,y; My O Me=0, ( wxrn )

Taknu 06pasoM, AJIsl HEJOKaJbHOrO H JIOKAJIbHOrO CeNeKTOPHEIX
KOZOB CpaBHHBaiOliee YCTPOHCTBO MOXeET GBITh CHJIBHO YMPOLUEHO,
4TO HIUOMMA 3ACTaBifer OTKa3aThCsl OT MpHMeHenHst Gojee KOM-
[MaKTHBIX HEJ0KAMbHOTO H JIOKAJdbHOro JIBOHUHBIX KOILOB.

B 3akjioueHHe OTMETHM, UTO CPaBHeiHe fojeil MOMKET NpeH3Bo-
LMTbCS 32 OAMH 3Tan (mapaijesbHoe CPaBHeline BCEX OXHOHMEH-
HbIX siueeK), OAHAKO HHOIJA M3 KOHCTPYKTHBHbIX cOoOBpaxKeHHi OHO
NPOM3BOAHTCA 3@ HECKOMBKO STANOB, HA KAXNIIOM M3 KOTOPBIX CPaB-
HHBAIOTCS TOMBKO OQHOHMEHHble UaCTH moJefl, XOTd Takoe Cpashe-
WHe H BedeT B HCKOTOPHIX CIyuasx, ¢ APYroi CTOpOlibl, K HEKOTO-
POMY YC/IOXKHEHHIO CPaBHHBAIOLLETO yCTPONCTBA —- BBCAEHHIO HEKO-
TOpPbIX 3/MCMEHTOB A/If YCTPaHeHus OOXOLHbIX peneil. CBsi3b MeXAy
KOJAMH M PAa3JHUHbLIMH YCTPOFICTBAMH, MEXaHH3HDYIOLHMH HHdop-
MalHOHHbIe NOHCKH, GyAeT paccMotpena Gonee noApoGHO TpH OMH-
CaHMH NPHMEPOB TAKHX YCTPOHCTB, K KOTOPOMY MBI cefiuac mepe-
XOLHM.
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§ 7. YCTPONCTBA NAPAJIJIEJIBHOTO JIEHCTBUS

pocrefiuuM #  HauGosee pacnpoCcTpaHeHbIM yCTPOHCTBOM
MapaJiesbHoro ACHCTBHs SBASIOTCA nepdokapTbl C BBIpE3KaMH 10
KpasiM. Kaxuomy 3/1eMeHTy MH(pOPMaUHH ey CTAaBHTCA B COOTBET-
cTBHe oniHa nepdoKapTa, BHIPE3KH Ha KOTOpO# H306paxaioT MHO-
KECTBO XaDAKTePHCTHK Py, T. e. 31ech HMeeM coorsetcTaHe €, ~—Py.
Cepenuna nepOKapTbl OTBONUTCR IJS 3aMHCH colepKaHHs  3Je-
MeHnTa HHGOPMAUHH B ynoGountaemoii (opme — OT PYKH, Ha MHWY-
weil MaLiMHKe, B HameyaTaHHOM BHAE, MHKpOLIPAGTOM HAH B BHIE
BCTABJIEHHOTO Kafpa MuKpoguabMa. [To KpasM nepgoxapTsl B OAHH
WIH HECKOABKO PSIOB ([0 YeTblpex) pacnoJaraiorcs AyelikH, B KO-
TOPbIX MOTYT HAaXOIHMThCA BbIPE3KH. Yactb siueek obpasyeT OObIUHO
30Hy [J5i MPAMOro ABOHYHOTO KOAa. OcranbHble siuefikH, OTBOAS-
LHeCs AR JOKAJIbHOMO JBOHYHOTO WM CeJeKTODHOrO KOAa, rpyn-
MHPYIOTCA B YHacTKH H MOJs. HesokabHblil KO OOBIYHO HE TMpH-
MeHsieTcsl, TaK Kak MHOrOKpaTHoe CpaBHeHHe noJieit nepdokapTbl H
3aMOMHHAIOLIEr0 YCTPOiCTBa MOTPebOBaIo 6bl 3mecb OOJIbLIOH 3a-
TpaTbl BPEMeHU B CHJIY HeI0CTaTOUHOH MeXaHH3alHuH rpouecca Cpas-
wennsi. [IpuMeHeHHe Cyneprio3HUHOHHOrO KOLA, XOTA H HEeMElaTelb:
HO BBHAy OTOOpa MpH MOHCKAX JIHIWHHX KapT, HO 06JIerueHo 3/1ech
BO3MOXKHOCTBIO YTOUHEHHsST TOMCKOB HEMOCPEACTBEHHO MO MOAHBIM
OMHCAHHAM 3JIEMEHTOB HH(pOPMaUHH.

B 3aBHCHMOCTH OT KOHCTPYKLUHH CpaBHHBAIOLIEro ycTpoiicTBa
pasqMualoT JBe DA3HOBHAHOCTH OMHCHIBACMbIX nepdokapr. Bosee
paHHsis W TNpPOCTas Da3HOBHAHOCTb, H3BECTHAA ELLE c 1896 roaa,
npeicTasisieT coGOH OOBIUHBIE KapThl H3 MJIOTHOM OyMarH, HecKoJb-
KO GOJIbLIMX Pa3MepoB, ueM CTaHAapTHble 6HOAHOTEUHBIE KAaPTOUKH.
luefiku PacmoNaraioTCsi Ha TaKHX KapTax BAOJb Kpacs TOJIBKO B
oxuH psia. Obluee YHCAO syeeK DPABHO B CPEJHEM HECKONLKHM ae-
¢aTKaM. BhIpe3kn B fiuefikax NPOH3BOAATCS OT Kpas B HanpasieHHH
K CepelMHe KapThi Ha DACCTOsiiMe, PABHOE NMPHMEPHO OLHOMY Caii-
THMETPY, H MMEIOT BHA NoJyoBaja (puc. 1).

3a KOZOBble CHMBOJIBI | MPHHHMAIOTCA Bbipe3aHHbIe AYeilkH, a B
CpaBHHBAIOLIEM YCTPOHCTBE, SBJIAIOLIEMCS OAHOBPEMEHHO H 3aMOMH-
HAIOWHM YCTPOHCTBOM, KOJOBbIM CHMBOJIEM | COOTBETCTBYIOT CTepXHH,
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npHIoAHATEHE NPHMEPHO Ha O[MH CAHTHMETDP HaJ IVIOCKOCTbIO CTOJa.
Tak Kak CTePXHH (NPHNOAHATbIE H HeTpHMOJHATbIE) B3AHMHO
OHO3HAUHO COOTBETCTBYIOT siueiikaM KapT H HAXOMATCA Ha TaKOM

" 23 24 23 26 27 28 29 30

SACCHARIN (o-sulphobenzimide)

CO ~1iH
-CO-, 4 cycle |
“NH-, 4 cycle =C
\srm" Yo s
=5
20

sweet 3 17/26 %0

Note: The code 18 added to the description above only for the purpose
of illustration, In sctusl uee, there is no need to mark the code nugbers
on the card. Besides what is already coded, five to ten additional fects
can be coded and punched into this card.

e paccTOsiHMHM APYr OT Apyra, Kak i AuefiKH, TO CPaBHeHHe B CJy-
yae H CyMNepro3HIHOHKHOro, H NpAMoro, # CeJIeKTOPHOIO JIOKa/IbHOTO
KOJa MPOM3BOMHMTCS CJeNyIOWHM o6pa3som. Ilauky KapT, pacnoJso-
JKeHHbIX B MPOH3BOJILHOM TMOpsAJKE, HO TakK, yToObl OJHOHMEHHBIE
CTOPOHEI COBMNAjalH, KiadyT TOPUOM Ha CTepXKHH, COOTBETCTBYIO-
lHe TIPOCMATpHBaeMOli CTOpOHe KapT, H caerka TpsCYyT, Cieis B TO
e BpeMst 3a TeM, uToObl KapThl He Pasbe3kKanuCh B TOPHIOHTANDb-
HOM HAnNpaBJeHHH, MepreHNHKYIApHOM K HanpasaeHHio CTepxHelt.
OueBHAHO, BCE KapThi, HMelollMe Ha 3TOH CTOPOHE HYXHble BbI-
pesku (Haxoasuecs BO BCeX Auefikax, COOTBETCTBYIOLWHMX MPHMOL-
HATBIM CTEPXKHsM), OMYCTATCS BHH3 MPHMEpHO Ha OJHH CAHTHMETD.
Hetyxible KapThl MOJHOCTbIO HE OMyCTATCH, TaK Kak Kaxo#-n1u6o
NPUNOAHATHIN CTEpXKeHb BCTPETHTCH (I) c HeBbIPe3aHHOH sueitKol
(Mo MMi=£0, T. e. 0- {=I) fcm. § 6/. Otaenns HEHYXHbIC KapThl,
Hanpumep, C MOMOLIbIO NPOICBAHHA CIHLL yepe3 CreuHaxpHoe OT-
BePCTHE, PACMOJNONKEHHOE MOCepeliHte KaXK[oil CTOPOHBI KapThbl, H
[OBTOpsisi OMHCAHHBIH Mpolece ANf HPYrHx CTOPOH  OTOGpaHHbIX
KapT, Mbl, OUEBHIHO, H HaiileM BCe KapThi, COOTBETCTBYIOLUHE HCKO-
MbIM 3JeMeHTaM HHGOpMAlHH (M TOJbKO TaKHe KapTh, eCjiH KOA HE
CyTepro3HUHOHHBI) .

B cayuae NBOHUHOMO JIOKAJbHOro KOAZ HeKoTOpble H3 OTOOpaH-
HBIX VKa3aHHBIM CrocoGoM KapT MOTYT WMeTb JHIIHHE BbIPE3KH,
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To-eCTh GbiTh HeHyXHbIMH. TaK KaK Mbl He MOXEM B Ciyuae rnapai-
JIEbHOrO CPAaBHEHHs AueeK HeNOCPE]CTBEHHO MPOBEPHTH BbITOJIHE-
nue ycious M;=Mr, TO A/sl HCK/IIOUEHHS TAKHX HEHYXHbIX KapT
NPHXOMUTCS TOCJIeAOBATEJIbHO CPABHHBATH sueiiki M3 Mg C OHHM
NPUMOAHATHIM CTEPHKHEM. OueBHAHO, UTO HEHYXHDLIMH OKaXyTcs BCe
Te KapThl, KOTOpbIe XOTs Obl OJHH pa3 OMyCTATCS BHH3 TIDH TaKOM
CpaBHeHHH, T. . NpH YCTaHOBKE KapT Ha NPHNOAHATHIR CTEpKeHb
Kakoi-TH60 sueiikoi H3 Mj. Tak Kak YHCIO0 A4eCK M5 B cpeanem
paBHO uHcJy siveek W3 Mij, To B cCayuae ABOHYHOTO  JIOKAJILHOTO
koga BooGlie uesnecoobpasHeli BecTH TONbKO N0CJ1e10BaTeTbHOC
cpaBHeHHe sYEeK C OAHHM NPHTIONHATHIM CTEPHKIICM. Ipu stom oue
BUWHO, UTO KAPTbl, HE OMYCTHBIIMECS TpH YCTAHOBKE Ha CTEpMKENDL
quelikoli M3 Mj, GyayT HenyXHbIMH. IlocsenoBaTenbHOE CPABIICHHC
SueeK MPHMEHSETCS H Vi APYTHX KOJIOB, Tak KaK BMECTO JLOBOJBHO
POMO3AKOr0 CPaBHHBAIOWErO YCTPOICTBA  MOXKHO OrpaHH4HTLES!
TOJIBKO OAHHM CTepxHeM. 3aNOMHHAICUIHM yCTpoiicTBOM  OyleT B
3TOM C/yuae MpOCTO JHCT GyMard C 3alHCANHbIMH Ha HeM HA3BA-
HHAMH sueek H3 MT.

Ecau 6bl Mbl 3aX0TeH BOCIOJNb30BATHCS HENOKAJIbHBIM KOIOM,
TO NpH TIOHCKaX HaM MPHIUIOCH Obl CHayana oToGpaTh BCE KapThi,
UMelolHe B KAaKOM-THOO H3 ToJiei MepByio XapaKTepHCTHKY BOMPO-
ca, 3aTeM W3 OTOOPAHHBIX KapT OTOGpaTh Te, KOTOpble HMEIOT B Ka-
KOM-60 3 moJsieil BTOPYIO XapaKTepHCTHKY Borpoca H T. A O6ec
UMCIO CpaBHeHWii PaBHAIOCH Obl NMPH STOM MPOH3BELCHHIO HHCAA
fnoMeil M UMCAA XapaKTEePHCTHK BONPOCAa H3  30HbBI HEJIOKAJbHOrO
kona. Kaxoe cpaBHeHHe MPOH3BOAMJAOCH Obl, KaK H paiiblue, HiH
NOCJIeOBATENbHO AAS KaXIoH Aueldiky Mojis ¢ MOMOWbIO  OMHOTO
CTepIKHSl, HJH MapaJiesibHo (eciH Koi CeJIeKTOPHbIH) € NMOMOLUBIO
Habopa cTepXHei.

Bropasi pa3HOBHAHOCTb Nepdokapr, CTaBllas TNPHMEHATHCA C
1925 roga, OTIMYaeTCsi OT MepBOf TOJbKO TeM, YTO B TOM  KOHHC
KaxIoi suelikH, KOTOPHI pacrosioxeH Jajblie OT Kpas KapThbl,
npobHTa AbIPOUKA, a CaMH siuefiki MOryT pacrnosarathC BLOAb
Kpaes KapTbl B HECKOJIbKO PHLOB (pHC. 2). OG61ee YHCAO AYEEK MO-
XeT JOCTHraTh 31ech yXe ABYXCOT, a B HEKOTOPbIX CJyuasX Aaxe
YeTHIPeXCOT. BbIpeskn B suefikax MPeACTaBAsOT co0OH npojonrosa-
Thie OBaJIbHble OTBEPCTHSI, WAYLLME OT AbIPOUKH BbIpe3aeMoil fueHKH
no caenyouedt, Gosee GIH3KOH K Kparo KapTbl JAbIPOUKH, HIH NPSMO
K Kpaio, el siueifika HaxXOLWTCA B HapyxHOM psiiy. CpasuHBaloLlee
YCTPORCTBO COCTOHMT, KaK M B MpEAbIAYLIEM Clyyae, H3 ONHOrO HJH
HEKOMIbKHX CTepiKHel — cnuil  ( pHc. 3, 4), KoTopbie Tenepb NpH-
MOAHMMAIOTCA HAaJ MJIOCKOCTBIO CTOJIA MOCJE TOrO, KaK HXx MpPOAEHYT
uepe3 OTBEPCTHs COOTBETCTBYIOLIUX fiueek (sueek u3 My B cayuae
CYIepNo3HLUHOHHOro, MPSMOTO H CEJEKTOPHOrO  JIOKA/NbHOrO  KOAA
WIH MOCJIENIOBATEJIbHO Uepe3 OTBEPCTHe Kax/oi Aueilku B ciyuae
JIBOMYHOTO JIOKAJbHOTO KOAa). AHA/OTHYHO mnpeablaylueMmy, nocie

i
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[OAHSTHS CIIHL, YaCTb KApTOueK ONyCKaercs Ha AJIHHY BbIPE3KH HJH
Jaxe majaeT Ha CTOJ, a Apyras 4acTb He CMellaerc OTHOCHTEJIBHO
COHL B BEPTHKAJIbHOM HAmMpaBJeHHH. STHM H JOCTHraercs OTieJe-
HHE HYXHbIX KapT OT HeHYXHbIX. CpapHeHle C OLHHM CTEpXHEM
IPOM3BOAHTCA ANS Ka10# siueHKH CO CKOPOCTbIO 1 000—1 500 xapT

Puc. 46

1 MuHyTy.TIpH cpaBHeuui ¢ Ha-

Gopom Crepiiieit CKOpOCTb PO~

Puc. 4@ cMOTpa KapT 3HAUMTENbHO YBC-
JIMYHBACTCS

Oco6blii  cayuail Takod pPa3sHOBHIAHOCTH nepdokapT npeacTas-
JSIOT nepOKapThl, y KOTOPbIX fUSHKH C ABIPOUKAMH pacnonoxenbl
He BLOJb Kpaes, a LOUTH NO BCedl Kapre (puc. 5). Takoe pacnoso-
JKeHHe sueeK NPHBOIHT K YMEHblIeHHIO MecTa, OTBOAMMOrO AJ: 3a-
fuceil B 06bluHOH OpMe, HO 3aTO TO3BOJSCT MPOHIBOAHTL BbI6OD
3a ONMH, @ He 32 ueThipe 3Tarna, Tak Kak BCe BbIPE3KH HanpasJseHnl
K O/IHOMY BepXHeMy Kpaio KapTbl.

O6e OMHCAHHbIX Bbille DPa3HOBMAHOCTH TNepdOoKapT ABAAIOTCS
ycTpOfCTBaMH NapaJiieibHoro [efiCTBHS, TaK KakK B Mpoiecce Cpap-
HeHHsi yuacTByeT cpasy MHOro nepgoxapr. OfHAKO TaK KaK 3aruch
COOTBETCTBHS MEXAY €, W P, Oepercd B BHIE ey =Py, T0 0oObluHBlil
It YCTPOHCTB MapajliesbHoro neficTBHs crocob Haxoxaenus E*
B BHie fepeceyeHus Ep, COOTBETCTBYIOUIUX Py € P* uarasano
BHICTYNIA€T 31€Ch TOJBKO TPH M0C/EJOBATENbHOM CpABHEHHH siueex.
JlefiCTBHTE/IbHO, NPH KaX/OM CPaBHEHHH C ONXHHM CTEDXHEM (cuu-
ueil) Kakoi-iu60 siueiiKM M3 30HbI NPAMOro Koia HJH nocje He-
CKOJIbKHX CpaBHeHHH No siuefikaM H3 KaKoro-jii6o noJsi H3 30HbI
JIOKJIbHOrO KOJa Mbl BHIGpAcHIBAEM HEHYXHble KapTbl, He COAep-
XKallye 3a1aHHOM XapaKTepPHCTHKH.
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Puc. 5

QOcraBluyecst KapThl, nocie Bblf)paCbIBalmﬂ BCeX HEHYXKHBIX KapT,
(c1p.17) u obpasyior E*=E; NE, N..NE,=E, UE, U.UE, ,

)
[pu napajjenbHOM CPaBHEHHH sfueeK C HabopoM cTepxHe#l MOXHO

CuMTaTh, uto E* HaX0AMTCA cKOpee, KaK pe3y/ibTaT OAHOBPEMEHHOTO
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cpaBHenHsi Py, COOTBETCTBYIOULMX BCEM €, C 3afanHbiM P*, T. e
cpa3y OTAeNsIOTCs BCe KapThl C P, 2P*

OnucaxHoe ycTpoiicTBO oOsanaer MHOTHMH CBOIICTBAMH, HaJH-
Qs KOTOPBIX TOJMBKO MOXHO Oblio Gbi Mnoxenats y HAeaNbHOro
YCTPOHCTBA, MEXaHH3HPYIOLEro HHQOpMALHOHHbIE MOHCKH, — 0110
SIB/IAETCAA YCTPOHCTBOM MapaJjlIesbHoro AeHCTBHS, AueliKH MOryT Mpo-
CMaTpHBATHCA MApaJIENbHO, BbIBOA HAHICHHLIX /IEMEHTOB nudop-
MalH NPOH3BOAHTCA MapaieNbHo, BbIBOMSTCS MOMHbIC OMHCANHT
>eMenToB WHQOpMauuu u T. M. Ofako HeEGOJbLIOE YHUIO AUECK
{ HENOCTATOUHAS MEXAHH3ALHS ABISIOTCS BECbMA CYLIECTBEHHLIMH
HeoCTaTKaMi 3Toro yctpoiictsa. OHH CHJIBHO OrpaHHuMBAIOT UHCAO
XapaKTepPHCTHK, MOTYUIHX OINHCHIBATH SJEMEHTDI HHQOpPMalHH, 33-
TPYANSIOT HCMOJb30BAHHE HEJNOKAJBIIOrO KOA2 H Tpebytor Gonbuiof
3aTpaThl BpEMEHH H PYUHOro TPyaa MPH MOMCKAX CPELH nepokapr,
YHCIO KOTCPBIX MPEBHILIACT HECKOMbKO Thicsiy. Bce 310 mpuBeso K
TOMy, 4TO MepdoKapThl C BEIPE3KAMH MO KPASM MONYUHAH JOBOMLHO
UHPOKOe paclpocTpaHenue —(3arpanuiedi) TOAbKO LJs  peLICHis
YaCTHBIX HHOPMALHOHHBIX 3a/1ay OTAEJbHBIMH JHUAMH H B 1e6ob-
KX YupexAeHHsX. 3afaud 3TH MOryT pelllaThCl BECbMa yCMeulo
[PH HEGOMbLIMX (NOPAIKA HECKOJBKHX THICAY) UYHCIAX 3JIEMCHTOR
MHPOPMALHH M HECJIONKHOM HHGOPMALHOHHOM A3BIKE, CC/IH NOCNEL-
HUil JOCTATOYHO XOPOLIO, C TOUKH 3peHHs MOJMb3IYIOUIErocs, OMHChI-
BaeT cogepiKaHHe 3JeMeHTOB HH(OPMALHH.

3a UHCJIQ JEMEHTOB HHGODMAUHH Mbl 3/IeCh H B AajbHeifiicy
GyleM NPHHHMATh HJH UKCJIO BCEX BO3MOXHBIX S/EMEHTOB nudop-
MalHH, HIH CPelHee YHCJIO IEMEHTOB W3 HerepeceKalouMxcs rpynm,
Ha KOTOpble pacnajaloTcs BCe 3JEMEeHTH B COOTBETCTBHH CO 3Ha-
YEHHAMH XapaKTepHCTHK (WIH HX KOMGHHAIMi) W3 HEKOTOPOH rpyn-
mbl (WM TPYNN) B3aHMOHCKIOUAEMbIX XapaKTePHCTHK, eCad Io-
cenHsis (MOCAeNHHE) CYLIECTBYeT H XapaKTePHCTHKH M3 hee (113
HHX) BXOIAT B Ji0Goi Bompoc. K coxaneitio, Takas Kiacchuka-
A 57€MEeHTOB WHGMOPMAlUHH H BONPOCOB MO BelylUed rpynne Win
rpynnaM B32HMOMCK/IIOUAEMbIX XaPAaKTEPHCTHK He BCETld WMEET Me-
CTO, OAHAKO €CJIH OHa CYLIECTBYET, TO YMCJIO 3JIEMEHTOB, NpOCMAT-
pHUBaeMbiX MPH MOHCKAX, CHIBHO COKPAILaeTcs.

CpeaH 3ajau, pellaBLIHXCS C NOMOLUBIO OMHCAHHBIX MepoKapT,
MHOIHe KacaJHCh MOMCKOB JIMTEPATyphl 0 OTAEJbHbIM Y3KHM pas-
7le/laM CBELEHHil, Hampumep, MO MeTaJ1ypruH, dusnojorny, dapma-
KOJOTHH, 3yGHBIM 6O0/IE3HAM, KOPPO3HH METaJlIOB, COeAHHEHHSIM HH-
Keas u T. 4. TakHe TIOMCKM NPOH3BOAMJIHCH MHOTHMH GHOIHOTEKaMH,
HCNIONb30BABLUMMH NePGOKAPTHL H ISt APYPHX 61GHOTeUHbIX PaboT.
Psig 3ajau Kacaficsi OTbiCKAHHA HA3BaHWH W XapaKTepHCTHK Be-
uiecTs, Gosesueit ¥ APYrdX CyGCTaHUHMHA MO HEKOTOPLIM H3BECTIHBIM
cBoiictBam. Tak, HanpHMmep, OPraHHUECKHe COENMHEHHs Pa3blCKHBA-
M4Ch MO HX HH(PAKPACHOMY CIEKTPY, XHMHUECKHE COCIHHHEHHF-II0
HX KPHCTAJLIOrPaHueCKHM CBOHCTBAM, TOKCHYHOCTH H T. I, CIUIaBbi~—
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10 X (H3HYECKHM CBOHCTBaM, HEKOTOpble GONIE3HH — MO HX CHMNITO-
MaM M yCJOBUAM BO3HHKHOBEHHUS, BOGHHOCJYXKalle — M0 HX aHKET-
HbIM NAHHBIM H T. X [TOMBITKH NpPHMEHSTb OMMChiBAaEMble nepdo-
KapTel AN MOWCKOB Cpelu Go/lee IWIHPOKHX Dasienos cBelleHH
¢ npuMeHeHHeM HH(OPMAIHOHHOrO  sA3bIKa, NPHCNOCOGIEHHOr0  He
TONbKO JAS MHAHBHAYaJbHbIX NOTpeGHOCTEH, OKa3amHCb Headdek-
THBHbIMH HJIH H3-32 TPYAHOCTeH CO3/laHHsl TAaKOro si3blKa, WK H3-32
VKa3aHHbIX Bbillle HeJOCTaTKOB — MaJioil €MKOCTH KOJa H HeiocTa-
TOYHOH MeXaHH3aLHH.

Juc. 6

IouTn BCe 3TH 3aiauil PeluadHch C NOMOLLbI propoil, 6Goaee
coBepLIeHHOI Pa3HOBHAHOCTH nepokapt. Takue niepdOKapThl Bul-

nycKaloTCst 3arpanuiedi MHOMHMI (1ipMaMH BMeCTe C BCTIOMOraTe.lb:
JIbIM OBOPYAOBAHHCN:  PYUHbIMH nepopaTopamis — AbiPOKOIAMH
(puc. 6), KiaBlllIHbIMI nepgopaTopamu, nepdopartopamMi AJst Hanc
ceust OAHONM W TOH XKe Bbip cpa3sy Ha HECKOJBKHX JLeCATRax
kapt, Gymaroii Aaas 3aKJeiHKH  HenpaBHJbHO NpOGHTHIX  BbIPE3OK
(puc. 7), moicTaBkaMyu B Brie VIva A5 BBIPABHHBAHHA KapT, COp-
THPOBAJIbIBIMIL CTEPAHAMH-CHLUANMM, CpaBHHBAIOLNIMH  YCTPOHCTEE-
Mif — 1aBOpPaMH CNHIL 475 NapaienbHoro cpaBHeHHs H T. A Ilep-
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(QOKa[TH M 000PYAOBaHHE CPABHHTEIbHO HELOPOTH M BIOJHE [0-
CTYMHbI AJIs HHIHBHAYAJBHOTO MOJb30OBAHHS *,

Bropoe yCTPOHCTBO MapaJJeJbHOro neficrus ewé Gojee npo-
CTO, UeM TOJNbKO YTO PAcCMOTPEHHOE, HO MeHee pacnpocTpaHeto.
OHO TakxKe WCMOMb3yeT nepoKapThl, Ha KOTOpbie HAHOCATCHA MpPo-
6HBKH, HO 3JeCh yXe nep(pokapThl ABJISIOTCA auciikaMH  PerucrTpa

T

Puc. 7

LIS 3QMHCH  XapaKTEPHCTHK Pp, @ NpOGUBKA M306paKaloT MHOKe-
CTBa 37eMeHTOB HHdopMalnH Ep, T. €. HMeeM COOTBCTCTBHE pn—En

O6bIuHO yacTb NMepdoKapT-AueeKk OTBOLHTCA 1A NpsiMoro ABOHH-
Horo Koja. B 3ToM cayuae Kaxias nepdoxkapra COOTBETCTBYET He-
KOTOO# Pp, @ IPOGHBKM Ha Hell H306paKaloT COOTBETCTBYlOLLEe En.

[Mpo6HBKH B PaccMaTprBaeMoM ycTpolicTBe HaHOCATCA BCerna mo
NPAMOMY ABOHYHOMY KOSy, T. €. M KaXJOro ek Ha aio6oit nepdo-
KapTe 3ape3epBHpOBaHa OlHa H Ta Xe ofipefesientas suefika.
Ocrasbible NephoKapThi-sueiikh MOTYT ObiTb CrpynmHpOBaHbl B
y4acTKi M MOJIs, OTBOJHMbIE Lf JIOKAJIBHOTO CeJCKTOPHOrO Kopa. **

+ Tlogpo6ioe OnHcahue reppokapT H BCNOMOTaTeNbHOro  000pYA0BaNHs,
a Takke OGWMpHas OGHOAWOTpadHs MO npHUMEHEHHIO nepoKapT COAEPKHTCSH
B kuure R. S. Casey and J. W. Perry. «Punched Cards». New York. 1951
(2-e M37aHHE HAMEYanoCh Ha 1954 r.)

#% B npounTanHod aBTOPOM JIHTEpaType co0Glanoch o npHUMeHEHHH B ONH-
CHBAEMOM YCTPOICTBE TOJLKO MPAMOTO ABOHYHOTO KOAA.
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B sTOM Caydae Kaxoi p, M3 HEKOTOPOro moJs GyaeT COOTBETCTBO-
BaTb y’Ke HECKOJbKO Mep(OKapT, UHCJO KOTOPbIX OAMHAKOBO Al
Mo6oit p,, Tak Kak KO/1-CeJIeKTOpHblii. [1poGUBKH, H306paxatouiue
coorsercTByloliee Ep, HAHOCATCS OMATh-TAKH MO MPAMOMY JIROHH-
oMy Koy Ha Bcex Tux nepdokaprax. EcaM mociefHue HAJIOKHTH
Apyr Ha Ipyra, OUEeBHIHO, UYTO BCE npo0HBKH, M306paxaiouue
510 F,, Gyayr npocseunsatb. C Apyro#f CTOpOHbI, TaK KaK KOJL ce-
JIeKTOPHBIH H XapPaKTEPHCTHKH H3 J0GOr0 NoJjisi B3aHMOHCKII04aeMble
S KAXKJA0ro 37eMeHTa HHQOpPMaUuH, TO HUKaKas Apyras npo6usKa
fpocseyHBath He GyaeT. 3aMeTHM, YTO MpH TAKOM NPEACTABIEHHH Py
B BHJE HECKOJbKHX Nep(hoKapT COXPaHAeTCs BO3IMOMKHOCTb OTHICKH=
BATb /JCMEHTbl MH(OPMALHK MO 3HAYEHHSIM TONbKO MepsblX paspsi-
0B HHACKCOB XapaKTePHCTHK M3 HEKOTOPOro moJs. Jast sToro no-
CTATOUHO HAJNOXHTb ANYT Ha Apyra neppokaprsl, BbOpaHHble HE H30
BCEro MoJjsi, a H3 COOTBETCTBYIOULHX YuaCTKOB.

Wrtak, na nepdokapTax Aas Kaxaoil p, M3 P u306paxeHo npo-
Guskamu cootsercTyloulee En. OueBHIHO, 4TO, BhiGpas nepdokap-
bl ¥ FPYNAbl NepPOKapT, COOTBETCTBYIOLHE BCEM Pp H3 P*, u Ha-
JIOXKHB MX IpYr Ha Apyra, Mbl HaileM E* B BHAEe COBOKYMHOCTH
MPOCBEUHBAIOWHX MPOGHBOK. 3/eCh YXe COBEpUIEHHO ACHO, yro E*
HAXOIUTC KaK MepeceueHue HJH , TOuHee, KakK JOMOJHEHHE [0
E cymmbl Jonoasetnii 10 E MHOMXecTB Eqn, COOTBETCTBYIOWUMX Pp
n3 P*.

Cynepno3HUMOHHbI KO/, TIPH KOTOPOM TOHCKH BELyTCS TaKxKe
B5ILEOMHCAHHBIM CIIOCOGOM, TPHMEHATb HeXeJaTelbHO, TaK KaK
yCTpaHeHHe JHWHHX €y CPeAH CTOOPaHHBIX 3aTPyAHEHO OTCYTCTBHEM
TIO/IHBIX OMHCAHHI CONlepXaHHs 3JEMEHTOB HH(POPMALHH. Ipumene-
HHe JIOKaJbHOrO ABOHYHOIO H HEJOKAJbHOIO KOAOB HEBO3MOXHO, TaK
Kak OHO TpeOyeT 3alOMHHAHHA NPOMEXYTOUYHBIX —pe3y/bTaToB
TMOHCKOB.

CpaBhuBas 06a BbILUIEOMHCAHHBIX YCTPOHCTBA MEXAY co60#,
MOXKHO CKa3aTh, uTO BTOpOe YCTPOHCTBO oOJajaer CAEAYIOLIHMH
ABYMSi TIPEHMYLLECTBAMH: BO-MEPBBbIX, HE OrpaHHueHo UHGIO sueek
JUISi 3aTIMCH XapaKTEPHCTHK H, BO-BTOPbIX, TMOHCKH MOTYT TNpPOH3BO-
ZIHThCS CKOpee H mpolie — He TpeOyeTcs COpPTHPOBAHHS C MOMOUIBIO
crepxneit. K nepocratkaM BTOpOro YCTpO#CTBa 1O CPaBHEHHIO C Nep-
BbIM MOXHO OTHECTH CJieilyioliee: OTHICKHBAIOTCS TOJbKO HOMEpa,
4 e MoAble OMHCANNsA e,; NepdOKapTel HEOGXOAHMO MoCie MOHCKOB
packaaibiBaTh HAa CBOH MeCTa; 3aTPYAHEHO HCMONb3OBAHHE cynep-
[1O3HIHOKHOTO KOAA H HEBO3MOXHO HCIIOJIb30BAHHE HEJOKAlbHOIO
KOZa; OFpPaHHUEHO WHCAO sueex TepOKapThi, OTBOLHMBLIX L1 npo-
GHBOK ©; 3aTPYAHEHO BKJIOUEHHE HOBBIX €y CpelH 3THX HeloCTaT-
KOB HaHGO.Jce CYIIECTBEHHb MepBbie /Ba, TaK KaK Cyneprosuluou-
HBIM KOZOM TO0JIb30BaThesi BOOOILE HEXeJaaTelbHO, HeJIOKaJIbHBIH KON
OGHIUHO 1€ MPHMeHsieTCs | B NepBOM YCTPOWHCTBE, a /IS YBeHUeHHs
CMKOCTH TepdoKapThl MOXHO M0/1b30BATHCA He OfHOM, @ HEeCcKOJb-
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kuMu nepdOKapTaMH, CHAGKEHHBIMH pasIHUHbIMH CepHIMHBIMH HO-
mepamu. [lepokapTel C OfHHAKOBLIMH CcepuitHBIMH HOMEpaMH, Oue-
BH/HO, CPaBHHBAIOTCA OTIENbHO OT IpYyrHx nepgpokapt. Hosble e,
HaHOCATCA Ha HaGop mepOKapT C HOBbIM cepuitHbiM HOMepoM. Ha-
HeceHHe Ha nep(hoKapThl € Pa3JIHIHBIMH CepHHHBIMH HOMEPAMH MOX-
HO TPOH3BOMHTb TaKXKe B COOTBETCTBHH C KraccupHKaumned no Beay-
lefi rpynne B3aHMOMCKIIOYAeMbiX XapaKTepHCTHK. 3TO MO3BOJHT
OrpaHHUHTbCH NPOCMOTPOM TOJNBKO HECKOJIbKHX cepuii neppoKapT.

U3 3T0r0 CpaBHEHHs BHITEKAeT, UTO OMHCHBACMBIE nephoKapThi,
KaK M MepBOe YCTPOHCTBO, MOFYT GbITb MpEelHa3HAUEHBI TONBKO J15t
MHIUBHAYAJbHOTO WJH MECTHOTO NOJIb30BAHHS B He6ONbLIMX YUPex-
JIeHHAIX A5 PellieHHs YaCTHBIX MHPOPMAUMOHHBIX 3a/1a4. 310 YCTPO#t-
CTBO Gosiee BCEro MOAXOMMT JJISl OMHCAHHA MOBOJbHO 60J1BILOTO
QHC/IA CBOMCTB KAKOTO-MHGO He OueHb MHOrOYHCJIEHHOro Kjacca cy6-
craHIui — BELIeCTB, pacTexuil, Gakrepui ¥ T. M. H nocsienyoleH
HAeHTH(PHKAUMH HEH3BECTHBIX cy6eranuuit. B LHTHPOBAHHOK BBILLC
(ctp. 46) xumre R. S. Casey u J. W. Perry uMeloTCsi YNOMHHAHHKA O
NpHMeHEHHH TaKOro YCTPOACTBa Ans HAeHTHOUKAUHK  MHHEPaNon,
PYA, MaTeHTOB H AP.

B kauecTBe nepokapT MOTYT ObiTh BbIGpasl obblunbie TIepgo-
KapThl AJIsl CYETHO-AHAIHTHYECKHX MAIlHKH, umetoiHe 960 sueex
(puc. 8). TpoOHBKH MOTyT HAHOCHTBES C [OMOLIbIO OOLIYHOrO Tep-
(opaTopa H3 KOMIJIEKTa CHETHO-aHANHTHYECKHX MAlHH.

OnucaHHble ABa YCTPOHCTBA SIBJSIOTCA NpOCTeUHMH  YCTPOit-
ctBamu napassenvuoro Aeicrus. Henocrarounas MexaHH3auus
HOHCKOB, HMeIOIlaA MeCTO B 3THX JBYX YCTPOWCTBAX, MOXeT ObITh
ycTpaHeHa B IPYTHX BO3MOXHBIX YCTpOHCTBAX C TeM e TPHHUHIIOM
neiictus. CKOPOCTb H aBTOMATHHHOCTb MOHCKOB B TAKHX yCTpOii-
C€TBaX MOXeT OblTb clleiaHa O4YeHb 6OJbILONH, OAHAKO TPHMEHHMOCTH
NOCJEAHHX OyleT B3aBHCETh OT CJOKHOCTH M CTOMMOCTH TEX sae-
MEHTOB, C MOMOLIBIO KOTOPBIX (DHKCHDYIOTCS CBA3H MEXIY €y H Pn
W PerucTpHpYIOTCS Pe3y/bTaThbl [OMCKOB. Cnepyer OTMETHTb AJA
CpaBHEHHs, UTO BPSL JIH CYLIECTBYeT yTo-1H60 Tpolle H [eliesie,
yeM BHIPE3KH HAH TNPOGHBKH Ha 6ymare Aas (HKCALHH caseid H
BbIMafaiollie neppoKapThl HJH MPOCBEUHBAOUIHE npoGHBKH IS pe-
FHCTPALHH Pe3y/bTaToOB MOHMCKOB. Jlns  MAJIOCTPAUMH  CKa3aHHOro
OCTAHOBMMCS BKpaTle TOMbKO Ha JBYX - mpHMepax 60J1ee CJIOMHbBIX
YCTPOHCTB. )

B ycrpoiictBe THNA 3J1eKTPHYECKOR CXeMbl fueilkH perucrpa s
3aTMCH P, MOryT OBITh DeasH30BaHbl B BHAE BXOMHBIX LINi, a e —
B BHIE BHIXOAHBIX LUHH, CHAGKEHHBIX PeardpyioulMn SJjeMCHTaMH,
HanipuMep, aamnoukamu. CoOTBETCTBHE MEXIY Pn H €k peasnuayercs
TOra B BHAE HaAJeXalle MOCTOAHHON KOMMYTallkH BXOJHbIX U BbI-
XOMHBIX ILUMH C TIOMOIIBI0 MPOMEXYTOUHBIX 3JEMEHTOB, C1YXKaUHX
IS THKBUAALHMH OOXONHbIX Lemed. E* HaXOAMTCA B pesysibTare Mo-
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Puc. 8§

cJe108aTedbioro  HWJAH O,'IH()B[)EMGHHOF() NOAKJJIIOUEHHS HCTOUHHKKA
TOKA K TeM BXOAIBIM IIHaM, KOTOpble COOTBETCTBYIOT syeiikam
13 MT, B BHAE COBOKYTHOCTH PearHpylOULHX 2JeMCHTOB, OCTABIUHXCH
B HCXOAHOM COCTOAHNH. TToaxsotueune K BXOAHBIM HiHHaM MOXeT
OCYUICrTRISITBCS aBTOMATHUECK) OT BONPOCHOH nep(poKapThl HAH He-
HOC[]L‘AC'IHCHHO OT KJTaBHaTVPhI. Yuceno peampylouwx 3JIEMEHTOB
MOKET ObITh CACAAN0 PABHBLIM TOJBKO 1EKOTOPOIl uacTh obulero ui-
cila 0eMEHTOB HH(OPMALLitH, el MPOCMOTP MOCIEIHHX BECTH MO
TakHM uacTaM, nocJ1eJ0BaTe.ibio nojakJiouas COOTBETCTBYIOLLHC M
BLIXOAUBIC 1UHHBL K pearm)ymm}m JIeMcHTaM. P83(JH€HHE E na
4aCTH, OUEBHAHO, BHIFO/HEC MPOH3BECTH B COOTBETCTBII C Kaaccud-
kawieil. Beily 00/bIIOH CROPOCTH NOHCKOB* B TaKOM YCTPOICTBE
MOMET GbiTb NpHMCHCH 1 HETOKalbHbli KO OuesHAaIO, Y4TO H3-34
¢Boell CAOKHOCTH TaKOe YCTPOHCTBO MOXKCT OblTb  PeKOMEHL0BAHO
TOJALKO JJ5 CrCeUHAJbHBIX lin)OpMaLLHOHHbI,\Z 3ajad, pemeuue KOTO-
puix Tpedyer GoablIoil CKOPOCTH, omepaTHBHOCTH M YA00CTBA pa-
Gotui. TIpHHWINHAABHBIC CXEMbl [O10GHDIX yCTpoiicTB  nosyualoTes
e3 Tpyaa, OAMAKO MPHMEHHMOCTD NOCACANAX 3ABHCHT, KaK yXe ro-
BOPHJIOCH, OT CAOXKHOCTH I CTOHMOCTH KOMMYTHPYIOUIMX TIPOMEXY-
TOUHBIX 3/JCMEHTOB.

Bropuim npumepom Gosiee CJIOKHOTO ycTpolicTBa napasienbHoro
nefictsia moxer cayxutb Card Translator (puc. 9), JCroab3yeMbli
B Tese)OHHLIX MEXAYropoJHbIX LEHTpaX CIIA ans OTLICKAHHA MO
iomepy Tesedora nyTed, BEAYUX K BbI3bIBACMOMY aBGOHEeHTY.

* OgHH nNpOrON BONPOCHOH NepPOKapTHl IKBHBAJIEHTEH NPOFONY CTOALKIX
KapT Ha yCTpOﬁCTBe 1ocae10BaTeNbHOTO ﬂeﬁCTBHﬂ, CKOJNIbKO HMeeTcd peﬂl’l!p)’l()'
ULHX  371EMEHTOB.
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Puc. 9

Kak BHIHO M3 CXeMbl 3TOro YCTpoiicTBa (puc. 10), 3pech npu-
MeHeHbl, 4/ BbIOOpa KapThl 110, 3alaHHOMY HOMepY, KapThl C Bbipe3-
KaMH 1o KpasM (TOJNbKO IO HHXKHEMY Kpaio) i ONycKalouHecs
crepxHH. Takum 00pasoM, B OTJIHUHE OT NepPBOH PAa3HOBHANOCTH

nepokapT ¢ Bhipe3kaMu no Kpasim (ctp.38 ), 3a Ko0Bble CHMBOJIbI |
NPUHUMAIOTCST HeBbIpe3aHHble siYeHKH, a 3a CHMBOJbI | — omycTHB-
iiHecst crepKHu. Jis 3alHCH Ha KapTax H 3ajanis HOMCPOB HCNOJb-
3yeTcsl JIOKaJIbHbIH CeJeKTOPHbIA KOJ — LLIeCTH3Haulioe AeCATHUHOU
YHCJIO 3aMHCHIBAETCH B OJHOM 110, COCTOSIEM H3 LUECTH yuacTKOB,
B KaXJOM H3 KOTOPHIX OCTABJSIOTCS HEBBIDE3aHHBIMH 1O ABE H3
nary aveex (q,=10; g,=5; ¥,=2; C%=10; cm. c1p.33 ). Dan
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Puc. 10

AnHeHIS lia COBRAJEnHe HCIOAb3YIOTCA  COOTHOWEHHS
§ : pTel He onycekaiotes (1), Tax
ul-0=1
X ¢ ONYCTHBIIHXCSL (HYXHBIX) KapT OCYLLeCTB.Istel
tuecki Ge3 JIONOJHHTEBHOTO OTIAEJeHHs 3THX Kapt of
VETHBLINXCA, YTO HCKIIOYACT HEOBXOAMMOCTL B yCTaHOEKe 0TOl
PaliLX KapT 1@ CBOM MecTa, KaK 3T OblIO B yCTPOHCTBE € HAKMa-
ABBAIOLHMECS KapTaMu (CTp. 47 ). DTO AOCTHraercs TeM, 4TO BCC
NanibIe — XaPGKTEPHCTHKH 3aMHCbiBAKOTCA HA KapTe IO NPAMOMY
JIBOHUHOMY Kouy B caeavioulem euie. Eciy xapakTepHCTHKa nph-
CBOeHA KapTe, TO B COOTBETCTBYIOLUEH STOH XapaKTepPHCTHKe sYedkce
JlenaeTcs KBaipaTHas NPOOMBKA, @, eC/H He NPHCBOEHa, TO Mpobn-
BAETCSi TOJBKO HMKHSA ToJoBHHA siuefikn (ksaapaTa). OuesnaHo.
CBET NPOHET TOJBKO Uepe3 MOIHOCTBIO MPOGHTbie AYEHKH HYXKHOW
KapThl, TaK LaK MOCICAHSS ONYCKAGTCs Kak pa3 Ha pacCTosHuc,
paBHOe NOMOBHHE pebpa KBaapaTa.

Onucauuoe YCTPOHCTBO MOXeT ObiTh, MOCJE HEKOTOPBIX H3MP
Heuuil, NpuMeneHo AJs HH(GOPMAUMOHHBIX TOHCKOB B CJASAYIOULEM
piae. OTBeAs A8 KaA10i XapaKTePHCTHKH Py OAHY HIH HECKO/IbXO
KapT, K4K 3TO JIeN1a/och B YCTPOHCTBE C HaKNalblBAIOWHMHCA Kap-
Tamu (cTP.46), MLl MOXKeM aBTOMaTH3HPOBATH C MOMOLUBIO OMYCKal0
UEHXCSL HAH MOXHHMAIOUMXCA CTepIKHell BRIGOP HYXHbIX KapT H 06-
paTHYIO YCTaNOBKYy HX Ha CBOH Mecta OuYeBHIHO, He MPeNCTABHT
60/IbLIOrO TPy/a BhiBEJelHe B MPOCMATPHBAEMYIO NMO3HUHIO HE O1-
110f, a OAHOBPEMEHIO HCCKOJIbKHX KapT, COOTBETCTBYIOLUHX BCEM P,
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3 3aganHoro P*. 910 Moxer GbITb ClelaHo, HanpuMep, MoCIe0Ba-
TEBHO C BPEMEHHO (UKCAlHel OTAeNbHbIX HYXHbIX KapT B NPO-
cMaTpuBaemoit nosuwuuu. Toraa cBer npoiijeT TONbKO uepe3 Te Npo-
6uBKH, HM300paxaiolue Ha KapTax 3JeMEeHThbl HHOOPMAUHH €,
(ctp. 47 ), Koropbie GyayT O6LMMK AN BCeX OTOOpPaHHBIX KapT,
T. €. uyepe3 NPOGHBKH, COOTBETCTBYIOLIHE €, H3 HCKOMOTO MHOMKC-
crea E*.

CJiefyeT OTMETHTb, OAHAKO, YTO TaKas 3aMeiia HeroCpeCTBel-
HOFO HAJIOXKEHHs OTOOPAHHBIX KapT CpaBHEHHEM KapT, HAXOLALLIHUXCS
APYT OT Jpyra 1a HEKOTOPOM PAcCTOSHHH, MOXKET MPHBECTH K 3Ha-
WHTEJIbHBIM TEXHHUECKHM TPYAHOCTSIM. DTH TPYAHOCTH, KaK H Ipy-
rie KoHCTpykTHBHble ocobennoctH Card Translator'a (cneunasbHblit
C/IaB VT H3rOTOBJIGHHS KapT, JeKTPOMArHHThl VISl MPHAAHHA Kap- § 8. MPOCTEMIIME YCTPOHCTRA NOCJENLOBATENIBHOIO
TaMm BMOJHE ONpeeJeHHOro MOJIOXKeHHs H T. J.) CHAbHO OrpaHHuH- JENCTBUS .
BAIOT MPHMEHMMOCTb OMHCAHHOrO YCTPOHCTBA Als 1HH(OPMALHOHHBIX
MIOMCKOB. ] [IpocTefilIuMH  YCTPOHCTBAMH TIOCAENOBATEIBHOIO JEHCTBHS 1B~

: JIAIOTCA YCTPOMCTBA, MOC/EAOBATE/NbHO [POrOHsioillHe H NpOCMAThH-
patomue neppokaprel (pHc. 8), MpHMeHsieMble B CYCTHO-aHAJIUTHHC
ckux MawwuHax. Kaxnas neppokapTa COOTBETCTBYET —3JIEMEHTY
uH(OPMALHH €y, a NPOOHBKH Ha Heil — MHOXKECTBY XapaKTepH-
ctuK Py, T. €. 3lecb, Kak H BooOlie B JO6LIX YCTPOHCTBAX MocCje-
JI0BATEbHOrO JeHCTBUS, HMeeM cooTBeTcTBHe €, —~F. [lisi sammcy
HHIEKCOB XapaKTEePHCTHK MOXeT ObITb HCIOJb30BaH no60f KoH, B
TOM uyHcje H HanGo/jee COBEpLUEHHBIH A5 GCOJbLIUHHCTBA 3afay —
HesoKaMbHBI KOA. [IpHMeHeiHe mocieiHero ne TpeGyeT 3aech LO-
[IO/IHMTEeJIbHOH 3aTpaThl BPeMEHH Ha MHOTOKpaTHOe MomapHoe Cpas-
HeHHe ToJiefl nepdokapThl M 3aNOMHHAKOLLEro yerpoiictsa (cTp. 30)
B CHJy LOCTAaTOYHOH MeXaHH3alHH TNpOLECCa CPABHEHH:. Cynepno-
SHIUHOHHBI KO TPHMEHSTh HEXEJNaTeJbHO 1O BbICKA3AHHBIM BhILIC
cooGpaxenuam (CTp.29 ), a TakiKe NOTOMY, 4TO HE BCErla YAAeTCH
OCYILIECTBHTb 3aMCh Ha NepdoKapTax MNOJHOrO CONEPKAHHA CBELe-
HHH M3 3JeMeHTOB HH(OPMAaLHH WIH JaXe TOJNbKO COOTBETCTBYIOLIHX
XapaKTepHCTHK B yA0GounTaemoii popme.

[Ipo6iBKK Ha MeppOKapTy MOTYT HAHOCHTBLCH C MOMOLLbIO 06biu-
woro nepdoparopa (pHC. 11) M3 KOMMJEKTa CUETHO-aHANHTHHECKHX
MallpH. B oaHOM H3 nodeli nepdokapThl NpoOHBaeTCA Ha3BaHKC
(Homep) 3JeMeHTa HH(OPMALHH, KOTOPOE MOXET 6biTb  OTHECEHO
K YMCIY XapakTepHCTHK. B TOM ciyuae, eciad B KaXI0H KOJIOHKe
nepd)oKapThl COBOKYMHOCTb NMPOGHBOK u306paxaer TOJBKO OAHH Mep-
BHUHbIH KONOBbIH CHMBOJ HHAekca (CTp. 27), TO 3TOT CHMBOJ MOXET
6biTh OTMEUAaTaH Ha BepXHEM Kpae KapThl (CM. PHC. 8) uau oauo-
BpeMeHHO ¢ nepdopaunel Ha CHRUHATIBHOM nepcdopatope, HJAH nocie
JIONONHHTEBHOrO NPOroHa uepe3 ClELHabHYIO MalHHY —HHTEpIpe-
top (puc. 12). Bosee mnosuHas 3anucb B ynoGouytaemoit dpopme co-
JIepKAHHSA € MOXeT ObiTh OCYLIECTB/IEHA C MOMOLLbIO MHKpOMeuaT
Ha CrielMajbHO OTBEAEHHOM yuacTke kapThl. Takofi cnocoG, oaHako,
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Puc. 11

HeyiaobeH AJsi penpoyuipoBatus. Braiouetine B nepoKapTy Kaupa
MHKPO(HIbMA HEKENATCIbHO, TAK KaK MOXKCT MPHBECTH K 3amiid-
HHIO KapT NpH nporoxe. Hey100cTBO 3ankci COJ@P/KANHA € 11a Tiep-
dokapre B y1o0ounTaemoli GopMe ABJIRETCS 10BOJAbHO CVIIeCTBEH-
HBIM HCIOCTATKOM paccMaTpHBaeMbix ycrpoitcrs. [last uacTHunoro
MPEOOIEHHST STOFO HEIOCTATKA MOKET GbiTh MPE1yCMOTPEHO H Goaiee
CJOMKHOE, UeM HHTEpIpeTop, CrenHanbHoe YCTPOHCTBO, aBTOMATHUC-
ckii paclii(poBbiBaiolice 3nauenne NPOOHBOK H reuataioillee ia
JHCT HiAeKChl XapakrepucTHK. Takoe VeTpORCTBO, Kak Hampumep,
Cardatype ¢upupr IBM (puc. 13), obveantsier Miulyulylo Matiuii-
Ky, peluudpatop, cpaBuuTeTbHO HeGOIbLIOE 3aNOMHUNAIOLLEE yerpoii-
CTBO M VCTPOWCTBO AMs BOCHPUATHS NPOGHBOK € MephOKapTbI.
K BCrioMoraTte/iblioMy 000pYLOBalii0 OTHOCATCS TAKKE KOHTPOJIbHHK
IS KOHTPOS TPABHJBHOCTH HAHCCCHHs NPOOMBOK 1 PENPOLYKTOP
S ABTOMATHUECKOTO PerpoiyLHpoBanns KapT. KOHCTpyKuHst 3THX
BCMOMOraTedbHBIX YCTPOHCTB MOUTH 1ie 3aBHCHT OT BbIGPAHHOro Kojla
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Puc. 12

1 OT OCHOBHOFO YCTPOFCTBA, HA KOTOPOM OCYULCCTBAACTCA nporox H
pLGop mepdokapT. Bee oni npHHaiaexar K H3BECTHOMY, IIHPOKO
CRpOCTpAHEHHOMY Kaaccy C‘ICTHO-aHaJHITH‘l(’CI(H.\' MalliH.

pacapocTpanet

B KauecTBe OCHOBHOFO YCTPOFHCTBA, TPOrOHAIOWErC H BHIOUPAIO-
uiero nepoKapThl, eCTECTBEHHO TAKKE BHIOPATH KaKylo-H60 13
cueTio-aHanHTHuecknx Mawms. Haudosee mnpoctoit H 6oicTpoeit-
cTByloulelf M3 TaKHX MalWHH ABAACTCH copTHpoBafbHas Malluna
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Puc. 13

(puc. 14). Kaprbl Ha Heil MPOroHAIOTCS CO CKOPOCTBIO 400, a B ne-
KOTOpbIX Mogensix 650  Bblllle, KapT B MHHYTY. Bocnpuuumalotiiee
YCTPOHCTBO y OOBIUHOH COPTHPOBKH COCTOWT H3 0Ol WIeTKH, KOTO-
Pyl0 MOXHO YCTaHaBJHBAaTh MPOTHB n060it 13 80 KonoHOK Tepdo-
kapThl. KOHTaKTHpYs uepes [epBYIO BCTPETHBLLYIOCH npoGHBKY €
KOHTAKTHbIM BAJHKOM, LETKA 3aMbiKaeT Lefb BbiOHPAIOLIEro Marit-
Ta, KOTOPbI#, B 3aBHCHMOCTH OT PACHOJIOKCHHA 370l NPOOHBKH, NPH-
TSHET paHblue HIH NO03Xe COPTHPOBAJbHLIE WHHbI. [Tepdorapra nph
3TOM OKaXKeTCsi MeXy TOit napoli OTyCTHBLUHXCS LIMH, KOTOpas be-
fer ee B Hamdexawui kapmad. OfHH KapMan [peinasHaueH Jui
KapT, He HMEIOLHX NpPOOHBOK B NpOCMaTpPHBAEMOH KOJOHKE, 2
ocTanbHble 12 COOTBETCTBYIOT 12 MO3HUUSM — siuefikaM, B Kax0il
3 KOTOPBIX MOKET OKasaTbCs nepBas NPOGHBKA. Tak kak cpabarbl-
BaHUe BHIOHPAIOIIEr0 MarHHTa MOXeT ObiTb 3apaHee HCKAIOUEHO Ha
MOGBIX 3aAaHHBIX TIO3MUKSAX C MOMOLIbIO CMELHANbHBIX BbIKJIIOUATC:
Jsieii, To nepOKapThl C OJHHAKOBBIMHM MEPBLIMH NPOGHBKAMH B He-
KOTOPO# KOJIOHKE MOTYT GbiTh PasJiOMeHbl NO KapMaHaM B 3aBHCH-
MOCTH OT pacCliOJIOXeHHs BTOPOH NMPOGHBKH H T. A. Hckaiouns cpa-
GaTbIBAHHE MATHHTA HA BCEX TMO3HLMSAX, KPOME KaKoit-1160 3a/laHHOMN,
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Puc. 14

Mbl MOYKCM, OUEBHIHO, OTOGpPaTh 32 OMH MPOrOH BCE KapThl, HMEIG-
LHe NPOGHBKY B KaKOH-1H00 3ajanioi siueike.

M3 paceMoTpenist BO3MOXKHOCTEH 06BIUHOI COPTHPOBKH BBITEKAeT,
TakuM 0GPA30M, UTO B Pe3y.ibTaTe MHOFOKPATHEIX MpOroHos nocyae-
OBATEbHO OTOMPAEMbIX KapT Mbi MOXeM HaliTiH BCE T€ KapThl, KO-
Topble COAepKaT 3a/laHHOe MHOMKECTBO npoGusok. Takoe peluenue
AHAJOFHUHO MOCJEA0BATEIbHOMY CPaBHEHHIO Nep(oKapT, Bbpe3an-
HBIX MO KpaAM, C OAHHM CTepXKHEM. OaHAKO, TAK KaK 3/ect MpPOH3-
BOAUTCA He TOMbKO MOCJe10BATCAbHOE CpaBHelHe SUECK, HO M MO
C/1e10BATEJbHBII TPOCMOTP NMEPPOKaPpT, TO, HECMOTPSA Ha NMPHMEHEHHC
ropasno 6osiee CJOKHBIX MallHH, CKOPOCTb BbLIGOPa  OKa3bIBAETCH
naxe Gogee nuskoii—400 KapT B MHHYTY BMECTO 1 000 ans cpashe-
Wis N0 ool sueiike (crp.42). OTciofa BbITEKART, UTO NPH CKOPO-
CTSIX NpOroHa, 1aBaeMplX COPTHPOBKAMH, 13, MOX nyi, H GOJbLIMH-
CTBOM [pYTHX YCTPOWHCTB MOCIEAOBATE]LHOIO
nocJejoBare]bHoe CpaBHeHHe AueeK HewenecoobpasHo.

Tl napajedbHOro CpaBHeHHs sueek nepgokapThl H fiueek 3a-
[IOMHHAIOILEro YCTPOHCTBA B CXeMy COPTHDOBKH HeO06X0AUMO BHECTH
HeKkoTophle H3MelelHs. Tak Kak Napamienbroe cpaBHeHHe siueeK
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TpeGyeT OJHOBPEMEHHOro BOCTPHSTHS BCeX siyeek CPaBHHBAEMOro
noJst, TO, BMECTO OJHON LUETKH, HAa COPTHPOBKE He06X0AUMO Oblno Gbl
ycTanoBuTb 960 ETOK — Mo uHcay BCeX BO3MOXHBIX fiu€eK, OJAHO-
BDEMEHHO CPaBHHBAEMbIX B Cjyuae MPAMOro H JOKaJbHOIO KOJ108.
VCTaHOBKA TAaKOrO GOJBILIOTO UHCAA [IETOK KOHCTPYKTHBHO HENpHCM-
Jlema, MOSTOMY Ha COPTHPOBKE YCTAHABJHBAETCs TOJbKO 80 1uleToK
(MO uMCTY BCEX KOJIOHOK), a CpaBHEHHE NMPOH3BOAKTCA 1O MO3HILHAM
3a 12 3Tanos. DTO He 3aMELIACT CPABHCHHSA, TaK KakK nepdoxapra
BCe PaBHO B CHay CBOGH (hopibl MPOXOAHT MOJ UICTKAMH CBOHMIL NI0-
3UASIMH TIOOYepeHo, KO 3aTo Tpedyer aHaJOrHULON PasBepTKil 3a-
TICMHHAIOUIEr0 YCTpOKCTBA.

B cayuae mpsIMOTO H JIOKAJbHOIO KOLOB, HE3ABHCHMO OT MOMPa3-
nenenus Beeil mepdoxapThl Ha MOAs, KaXaas CTPOKA nepoKaprht
[OC/IelOBATCIBHO CPABHHBAETCA C COOTBETCTBYIOUlEH CTPOKOH 3amo-
MHHAIOLLLEro YCTPOICTBA.

B cayuae HEJOKAJIBHOTO KOJa, uToObl H3Gexarh JIOMOJTHHTEN bHOA
pasBepTKH Mosieil 3aNoMHHAIOWEro ycTpoiicTBa, 1e1ecoo0pasto Bbl-
GupaTh B KauecTse noJeil CTPOKH HJH UaCTH CTPOK. Torna, ecau e-
JoKaJbHbI Ko yrnopsiioued (ctp. 30) M Kaxias CTpoka nepdokap-
Thi OTBEACHA MOA OAHO TOJE, TO C TMEPBOil CTPOKOIT 3aMOMHHAKUIIO
YCTPOIiCTBA CPaBHHBIOTCS, BIVIOTH /0 COBMAALHHR HHIGKCOB, TOOUC-
peaso nepsas, BTOpas H T. [ CTPOKI nepokapThl, 3aTeM CO BTOPOH
CTPOKOil 3amoMHHAlOWero yCTPoiicTBa  CPABHHBAIOTCH noouepeIo
roc/efyloliHe CTPOKH nepoxaprsl H T. A (ctp. 30 ). Tlpn s1OM.
OUEBHAHO, MPEANONaraeTcsi, uTO KaXxjias CTPOKAa 3anoMHHAIOLILIO
yCrpoiicTBa TaKKe SBJRETCS OTACJDLHbIM TMONEM. CaoxHee 00CTONT
70 B TOM Clyuyae, €C/H HeNOKaJbHbli KO He yNnOpsoueH. [Mpen-
rnoJiaras OMSiTb, UTO CTPOKA nep(okapTbl ABAAETCA NOJEM, Mbl J101-
XKHbl Telepb CPABHHBATH KAXIYIO CTPOKY MephokapTsl Yxe nue ¢
ONHO, & CO BCEMH CTPOKAMH 3aTOMHHAIOLLero YCTPOHCTBA. 3a ko-
POTKHil CPOK KOHTAKTHPOBAHHsi WIETOK Ha MO3HLMAX OIHOH# CTPOKH
(NOpsiAKA HECKOAbKHX MHJLIHCEKYHA) MOOUepeiHoe CpaBHeHHe 3TOH
CTPOKH CO BCEMH CTPOKaMH 3aMOMHHAIOLLEr0 ycTpoiicTBa npuseo Oul
K CH/JbHOMY COKPAlUEHHIO BPEMEHH KaXOrO CPABHEHHS H MepeKJio-
GeHHs, a, CIe10BATE/NbHO, OUeHb YCJIOXKHWAO Obl CpaBHHBAIOULEC
yerpoiicto. TlosToMy B 3TOM Clyuae NpoLle CPaBHHBATD KaxIylo
CTPOKY NMepoKapThl OIHOBPEMEHHO CO BCEMH CTPOKAMH 3aMOMHNAI0-
Wero yCTPONHCTBA, BBEs BMECTO OLHOTO 3/IEMEHTd, PerHCTPHpyio-
Ulero COBMajeHHe HHAEKCOB, CTOJbKO 3JIEMEHTOB, CKOJMBKO HMeEeTCs
CTPOK B 3aNOMHHAIOLEM yCTPORCTBE.

Wrak, ans Boldopa nepdoKapT 3a OJMH TPOroH CPABHHBAIOLLEC
YCTPOHCTBO YCOBEPILIEHCTBOBAHHON COPTHPOBKH JIOIKHO OCYLUECTBISTH
caeayiouiee:

a) perrcTpHpoBaTb PE3yJbTAT CPaBHEHMA fueeK W3 ABYX CTPOK-—
CTpOKH Nep(oKapThl H CTPOKH 3ANOMHHAIOLLErO ycTpoicTsa;
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0) passepTbiBaTh, T. €. NOCACAOBATEILHO BBOAHTL B CPaBHeHHE —
TOAKJIOUATh K IUETKAM H DErHCTPHPYIOUIEMY 3JCMEHTY, CTPOKH 3a-
1OMHHAIOLUEr0  YCTPOHCTBA — NOOUEpeaHo npunvmnenb;;o scw yae
PSIMOIO 1 NOKaJAbHOTO KOJ0B H NOOYEPESHO B 3aBHCHMOCTH (;Ty e-
3YJALTATOB  TPEAILECTBYIOUUX  CPaBHeHHl B cayuae HeﬂOKa’]b}{gI'O
YNOPSIZOUCHHONO KOja; o

B) 3aMensTh NOOUEPeSHOE CPaBHEeHHe CTPOKH nepoKapTsl  co
BCEMH CTPOKAMH 3aMOMHHAIONUIEr0 YCTPONCTBA OIHOBPEMEHHBIM CPaB-
uelHes  (NMpH NOMOWH  HECKOJTbKHX  PErHCTPHPYIOULHX BJKEMQH'II‘)UB)
B C/iyiae 1eq0KaabHOro Koja. ’

(papieniie sUCK H3 JBYX CTPOK C NOMOLLbIO TOIbKO OJHOTO pe-
FHCTPHPVIOILEro COBMAZEHHE MM HeCoBMajeHHe 3jeMeHTa ocs'lué—
CTRICTCS B COOTBETCTBHI € NPABHIAMH, ONMHCAHHHIMH B § 6
(ctp.34 ). Kax ye rosopuiIoch Bbllie, 10 CPAaBHEHHIC C npume.m«
paccMOTpPEHHbBIM 11a CTp. 36, poibL cpera, npoxoasuiero uepes }T)I IOZ
OHBKH, 3/1eChb HIPACT SJILKTPHUCCKHI TOK, a : perncrpupyloufuﬁ
3JICMEHT MOKeT ObIThb Bhl(’)[);ﬂl He (1)0T03J[€M€HT, a pefie Had Jgamna
OTMCUAIONLHE OTCYTCTBHE TOKA — CHIHAJA HECOBMACHHS B HEKOTO-
pLIX UenAX, 06pas0BAHEBLIX KOHTAKTHBIM BAaJAHKOM, IPOGHBKAMH, LIET-
KaMH, KOHTAKTaMH 3aMOMHMHAIONLCrO YCTPOHCTBA H vnpamm(;mnMH
0OMOTKAMH DErHCTPHPVIOULErO 1eMenTa. ’

B cayyae npaMoro aBoHuHOro K01a H CeNEKTOPHOTO Koma st
cosnajlcHusa (BoIOOpa) 1eo6X01HMO, UTOObI BBIMOJHSAIHCH wo‘mo'u;e—
i (% %), KOTOpble BO BTOPOM Caydyae MOPYT ObiTb 3aMeHeHbl H
COOTHOLUEHHAMK (¥ + ), JleficTBHTIBHO, BOCTIO1b30BABLINCh, HA-
npHMep, nepBbIMH COOTHOILIEHHSIMH, npHMeM 3a KOJ10Bble CHM;&OA']H
tiep(pokapThl HenpobuTuie siuefiki, a Bee LIETKH W3 My (MHOXKecTBa
HICTOK H fd4yeeK I[,'LL‘I{TI(C!JHHH[))'[‘.’\I) MPHCOETHHHM K NepBOMY KOHLLY
()l’)MOTK!ﬂI PErHCTPHPYIONLErO 31eMeiTa, BTOPOil KOHeW KOTOPOH H Koil-
:f’fll(T]{th BAJTHK MPHCOCAHHMM K DA3HLIM NOJIOCAM HCTOUHHKA ToKa.
[()I‘ﬂ{l B 0OMOTKe PETHCTPHPYIOULELTO  J1eMeHTd TOK He TOABHTCH
TOJAbKO — MPH phinoanenid ya1osis MoN My=0, yto cooTBetcTRyeT
3aTCMHEHHIO HAJOMCEHHLIX T0Jed B npexHeM npumepe. Lcan 6w Mbl
34XOTe/IH BOCMOAb30BATLCA BTOPLIMH COOTHOLIEHHAMH, TO BCs pa3-
iua csenach Obl K TOMY, Y4TO 3a KOJ10Bhle CHMBOJbBI NepHOKapThl
NPHHHMAAKCL Obl NPOOHTbIE fueiikH, a OObeAHHAMHCh Obl  WeT-
KH M3 Mg,

BechMa BaXKHbIM SIB/JAETCA TO, YTO MECTHble COCTOSHHA Mepgo-
KapTbl MOTYT ObiTb JOBOJbBHO TMPOCTO TPAHCOPMHPOBAHbI BHYTPH
CpaBHHBAIOLLErO YCTPOHCTBA. Haubosee oueBhAHBIM, HO NAJEKO HE
CcaMbIM NPOCTbIM CMOCOOOM TaKOi TPAHC(HOPMAUHH ABASETCH YCJIONK-
HerHe BOCTMPHHHMAIOILErO YCTPOHCTBA, KOMAA CO LUETOK HMIYJbChl
1I0CTYNAIOT He HefloCPeICTBEHHO B LEMH CPABHEHHS, @ Ha peJe, JaM-
1Tl HAW HHbIE TPOMEXXVTOYHbIE 3JEeMEHTbI.

TpaHcopMauisi MeCTHbIX COCTOSIHHH nepdoKapThl TNO3BOJSET
yXe B CJyyae JOKaJbHOIO H HeJOKaJbHOTO JBOHYHBIX KOJOB TpO-
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BepsTh BhIMONHenHe cooTHowewu# ( *+x ). Tak, Hanpumep, ecin
YCIOXKHEHHOe BOCTIPHHHMaOLee YCTPOACTBO OyleT MocbliaTh maioc
B MPOBOAHHKH, COOTBETCTBYIOLIHE fiueiikam M3 M, W MHHYC B mpo-
BOAHHKH M3 My, TO MOJKJIOUAs OJAHOBPEMEHHO HJIH MOOYEPENHO NpO-
BOAHHKH M3 Mg uepe3 HeKOTOpble MPOMEXYTOUHble 3JIEMEHTbl H 06-
MOTKY PEerHCTpHPYIOLIEro 3jleMeHTa Ha MHHYC, a TPOBOAHHKH H3
M — Ha MJIOC, Mbl 3aPerHCTPHPYEM BbINOJIHEHHe OOOMX YCJOBHI,
eC/TH B 0GOHX CJyuyasix B 0OMOTKAX (H/JH OGMOTKE) PEerHCTPHPYIOLLEro
JMeMeHTa He MOABHTCS TOKA — CHrHana Heconajenus. Takum o6pa-
30M, OMHCbIBaEMble VCTPOHCTBA MO3BOJSIOT HCMOJBL30BATH HaHGO/ICC
SKOHOMHbIH ABOHYHBIH KOZ. TO, 4TO 3TO CTaNO BO3MOXHBIM, CBA33HO
¢ TeM (aKTOM, uTO KaX1as sueiika HOCHTeNs H  3aMOMHHAIOLICIO
VCTpOIiCTBa IIMeeT B pesyJbTate TpauchopMauu Kak Gbl TPH MecT-
HbIX COCTOSIHHSE: IL1OC, MHHYC i HeHTpaJiblioe.

CpaBHuBalollee YCTPOHCTBO YCOBEPLIGHCTBOBAHHOMN COPTHPOBKH,
OCYLIECTB.ISIIOLIEe CPABHEHHE AYeeKk W3 ABYX CTPOK, MO3BOJFET VIKC
OCYLIECTBHTb BBIGOP HYXHbIX Nep(okapT B Cjydae NPAMOTO HIH JO-
KaJbHOro Koja He Gosiee ueM 3a 12 MpoOroHoB Mnoc/icaoBaTebio
oT6HpaeMbix KapT. JlefiCTBHTEJbHO, 33/1aBasiCh CHauaJa, NepBoil CTpo-
KOl KapThi, Mbl CMOXeM O0TO6paTh BCe KapTol, MMeiowme TpeGyio-
LLyI0CS MEePBYIO CTPOKY. PericTpHpyloliil 3JeMeHT NpH MpoCcMOTpe
HYXHOH KapTbl 110 MepBOi CTPOKC He cpadarbiBaeT, UTO MPHBOAMT K
cpafaTbiBaHHIO BbIGHPAIOLIEro MarHHTa W MOCbIIKE KapTbl B Kapmal
HYXHbIX KapT. PaGoTa perHCTpPHpYIOWEro sjeMeHTa MNpH Mpoxoxje-
HIM IPYPHX CTPOK KapTbl Jerko MOxer Gbith Hckmouena. OroGpati-
HblC KapThl NPOTOHSIOTCA 3aTeM BTOPHYHO TOCJE 33[aHHSL BTOPOIl
CTPOKH H T. . B cayuae HeJ0KaJbHOMO KOZa YHCJIO MPOrOHOB PaBHO
wHCJy MHAEKCOB Bompoca (mpearnogaras, 4TO MOJ OAHH HHIEKC OT-
BOJNTCA LeAasi CTPOKa), a PErHCTPHPYIOLLHI 3JeMeHT Moxer pabo-
TaTh Ha JIOObIX MO3HLHAX — OTOHPAIOTCA KapThl, MPH NPOXOKIEHHH
KOTOPbIX PErHCTPHPYIOLLHI 3JCMEHT XOThb OjIMH pa3 He cpaforad.

3aMeTHM MOMYTHO, UTO CYLIECTBYIOT YCTPOHCTBA, OCHOBHbIC (pYIIK-
UHIL KOTOPBHIX HCUEPMbIBAIOTCA OMHCAHHBIM BbIlIE OHOBPEMEHHbIM
CpaBHCHHEM JBYX MHOXeECTB siueeK. TaKOBbl, HanpHMep, KOHTPOJb-
HHK H KOHTPOJIbHBIA annapat Taby.isTopa. B KoHTpoabitHKe Npo6HBKH
W3 Kaxaoro crosibua nepoxkapTel CPaBHHBAIOTCS C BHOBb Habupa-
eMbIM KaX1blil pa3 HaGopoM Ha KaaBHaType. B KouTpoibHOM anna-
pate Taby/asTopa MonapHoe CpaBHeHHE CTPOK ABYX mepdokapT obe-
CleyHBaercsi CHHXDOHHBLIM TpoXxoxaeneM 0oOeHX nepokKapT MHMO
ABYX LIETOuHbIX 6a0KkoB. OueBHAHO, UTO UEMH, OCYUIeCTBISIOUIHE
nonapHoe CpaBHeHie B YCOBEPIICHCTBOBAHHON COPTHPOBKE MOTYT
ObITD TNPDHMEHEHbI H B 3THX ABYX )’CT[)O];"C'FBHX. Oﬂ|laKO, fnipHMeneiiie
B COPTHPOBKe [AJIsi Pa3BepPTKH 3aMOMHHAIOWIEIO YCTPOCTBA HMeEIo-
IHXCA B 3THX ABYX YCTPOHCTBax cnoco6oB pa3BepTKH No cronbuam
HIM CTPOKAM ONHOTO M3 CPaBHHBAGMbIX MHOXECTB siueeK 3aTPyAHH-
TesbHO. JefiCTBHTEbHO, MOC/AECA0BATEIbHOE MOAKJIIOUeHHE CTPOK 3a-

MOMHHAIOWEro YCTPOHCTBA K LensM CPaBHEHHS C TNOMOWBIO peJe,
uckatesieil M T. M., aHaJorkusoe HaGopy Ha KiaaBHaTtype, morpefo-
BaJjo Obl oueHb GOAbLWIOrO yucjaa KouTaktoB (960), uTo, BMECTE C
60Jb1I0H TPeOYeMOH CKOPOCTbIO MOAK/IIOUEHHS (INOPSAAKE HECKOJb-
KHX MHJJIHCEKYNA), OUeHb CHJABbHO YCJOXHHIO Obl YCTPOHCTBO H
CHH3WIO Obl HajleXKHOCTb ero paboThl. PassepTka ¢ BOMpOCHON mep-
(hoKapThl, Bpalilalolieidcsi MUMO BTOPOro weETouHoro 6/0Ka, notpe6o-
pana Obl CyL1ECTBEHHbIX H3MEHEHHH B KOHCTPYKUHH CODTHDOBKH H,
He yCTpaHsisi MOJHOCTHIO HEJOCTaTKOB MepBOro croco6a pa3BepTKH,
we Gbla Obl NPHrOAHA IJA HEJNOKAJbHOTO yNOPSJAOYEHHOro Koia.

[lepexonsi K PacCMOTPEHHIO BTOPOH (YHKUHH yCOBEPLUCHCTBOBAH-
1O#l COPTHPOBKH — Pa3BEPTKH 3aMOMHHAIOILErO YCTPOHCTBA B Cayuae
IPAMOTO, JIOKAJbHOIO H HEJOKaNbHOro yMopsSAOUeHHOTO KOAOB, Mbl
He OyaeM KacaTbCsl, B CHJAY TOMbKO YTO H3JIOXKEHHOro, Crnoco6os
pasBepTKH,  HCIIOJb3YIOUHX  HENoCPeICTBeHHOe —MHOTOKOHTAKTHOE
noakmouerne. HaM ocraercs, c/1e10BaTeIbHO, TONbKO NPEANOIOKHTD,
4TO BCE CTPOKH 3aNOMHHAIOLIEro YCTPOHCTBA OXHOBPEMEHHO MOM-
KJoueHbl (CKOMMYTHPOBAHbI) K LensM cpaBienns (LIeTKaM), a pas-
BepTka HX, T. €. MOCJAe10BaTebHOe BBEleHie B CPaBHEHHe, ocylue-
CTBASIETCS! B BH/E MOCJ€E10BATENbHOMO NMOIKIIOUEHHS LEAbIX CTPOK K
HCTOUHHKAM TOKa H.IH PErHCTPHPYIOLIEMY 3JeMEHTY C MOMOLUbIO He-
GobILIOrO UKHCIa KOHTAKTOB (l—2 koHTakTa Ha cTpoKy). KouTakTi-
poBaiHe MPH STOM MOMKET OCYLIECTBJIATHCS C MOMOLLbIO KYJauKoB,
pete u T. n. Kapra orGepercsi, eC.1H PerHCTPHPYIOLLHT 3JeMEHT HC
cpaboTaeT HH AJSA OHONM CTPOKH 3aMOMHHAIOWLEro YCTPOHCTBA.

OueBH1HO, UTO, MPH TAKOM PELIeHHH Pa3BePTKH, CTPOKH 3amoMH-
11alolero  VCTPOHCTBa JA0JKHbBI KOMMYTHPOBATbCS C MOMOLLbIO MPO-
MEAKYTOUHBIX 21@MEHTOB, TaK KaK NPH HenoCPeiCTBeHHOM OObeiluHe-
HHH LLCTOK, COOTBETCTBYIOLLEM KOMMYTAIHH, NMOABJAIOTCA OBGXOAHDBIC
tenmt. TOALKO Adsi HEKOTOPBIX CMelHaJbHblX KOJLOB ONHOBDEMEHHAs!
KOMMVTalHst BCEX CTPOK 3aroMiHaioulero ycrpoiictsa e TpeGyer
BBCACHHS JIOMOTHHTEIbHBIX TIPOMEKYTOUlIbIX  3IEMEHTOB, JIHKBHIAH-
pyloux o6xoable tenk. Takos, Hanpisep, cayyaii MaJ0emMKkoro, HO
4ACTO TPHMCHAGMOTO KOJa, KOFa B KaX10M CTOAGUE COAePKHTCH
tie Goabiile oanoit npoduBKH. TaKkiHM JKe CBORCTBOM obaanaer M Hs-
pepTHpoBanHbll Ko ¢ 12 wnt 11 npoGHBKaMil B KaX10M croabue.
B 060HX 3THX CAVHaAX MHOKCECTBA WICTOK, COOTBETCTBYIOLLHE 1BE-
pafguatH MHoxecrsam M; mai Mg n3 ApenaluatH CTPOK, He mnepe-
ceKaloTesl i 06xolibie Leni 1e odpasyloTes.

AnaqorHyio pasBepTKe pelaeTcs H CpaBHelie CTPOKH nepgo-
KAPTbI O/LIOBPCMCHHO CO BCEMH CTPOKAMH 3aNOMHHAIOLIET0 YCTPOH-
CTBa, HEOGXOAIMOe B Cayuae resokanbhoro kona. CTPOKH 3anoms-
HAIOWEro YCTPOHCTBA KOMMYTHPYVIOTCS €O LIETKAMil  C TIOMOLLbIO
NPOMEXKYTOUHBIX 9.1€MEHTOB, CAyXKaLUIX AR JHKBHAAUHH 06XOAHBIX
wenell, 1 OTBOASTCA Ka)<iasi Ha CBOH PEFHCTPHPYIOLHMA 3/eMeHT.
Hau6oablas rHGKOCTb M MPHCMNOCOBAEHHOCTh HEJNOKaNbHOTO KOAd
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a7 HHPOPMAUMOHHKEIX TOHCKOB (cTp. 23,31 ) mposiBisercs B BO3-
MOXHOCTH 3a/aBaTh: a) NOCJAe0BATENbHOCTb, B KOTOPOH JOXKHbI
pearHpoBath PerHCTPHPYIOLIHE 3/EMEHTbl Ha COBNajJeHHe HHIEKCOB
KapThl H 3aNOMHHAIOWEro YCTPOHCTBA; 6) UHCJIO 5JEMEHTOB, KOTO-
pble JO/IKHBI OTPearHpoBaTh; B) OGbEAHHEHHE 3JIEMEHTOB B IpYMiibl,
B KaX{10H M3 KOTOPbIX JOMKEH OTMETHTb CcoBrajeiide no KpaiHeH
Mepe OIHH 3JEMEHT; I) 3JeMEHTHl, KOTOpble He JOJKHbLI OTMCTHTH
COBMAJICHHS, H APYTHE JIOTHYECKHE CBS3H, OTPa)KalollHe KaK O0GILHe
CBA3H MEXAYy CJOBAMH HHDOPMALHOHHOTO S3bIKA, TAK H BHYTPEHIHC

Puc. 15

JIOrHYeCKHE CBS3H MEXAy HHACKCAMH aeMeHTa HupopMauuk. Taxoce
3aganke CeA3edl Mexay pabOTOH PErHCTPHPYIOWMX JIEMEHTOB J10-
CTUrAercs, BO-NEPBbIX, 3aflaiHeM NOC/e/10BaTeIbHOCTH TOAKJIOUEH
MX K MCTOUHHKAM TOKA W, BO-BTOPBIX, €CJH, HANPHMCP, IeMeHTami
ABJASIOTCS pedie, Hajgaexalled KoMMyTauMell HX KOHTAKTOB MCHCLY
co0oii H co cueTydkoM. B BbIGHpalomHii MarHHT TOK NMOCTYMHT yepes
3TH KOHTAKTbl TO/NbKO NPH BbITOHENHI BCEX 3a/JANIbIX YCJIOBHI, i
HyXHas Kaprta GyaeT oro6paHa 3a OAHH NPOrOH.

Taxum 00pa3oM, yCOBEPLICHCTBOBAHHAsN COPTHPOBAJIbHAS MalliHIia
ABJSIeTCH BOCbMa THOKUM yCTPOHCTBOM, Mexauusupyouwwum undop
MalHOHHBIe MOHCKH H CMOCOOHBIM pafoTaTh NOUTH € JOGLIM HildOp-
MauHOHHbIM A3BIKOM H KOJOM. yCTI)OiiCTBa, Nono6HbIE MO CBOHM
GyHKUMAM onHcaHHOMY, Obl1H noctpoenbl Bo Ppatiunn J. Samain‘om
(puc. 15), a rakke pupmoit IBM — 3jieKTpoHHast cTaTHCTHUCCKAS!
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mawinHa ( PUC. 16). PaspaGoTanuble aBTODOM COBMECTHO C HHXKe-
tiepoM B. M. PakoBbiM NpHHUHNHA/bHbIE CXEMbl YCOBEpLIEHCTBOBAH-
HOH COPTHPOBKH NpHMeHeHbl B Mojessix, paboralowux B MuHcTuTyTe
nayunoit uupopmauus AH CCCP.

I'ubKocTb ycoBeplUIeHCTBOBAHHON COPTHPOBKH, a TaKXe ee Cpas-
HHATEJbHAs NPOCTOTA M HeBLICOKAs CTOMMOCTL 34CTaBJsiIOT o()pa'rwrb
Ha Hee ocofoe BUMMAlHE, KaK Ha YCTPOMCTBO, XOPOIIO MPHCNOCOG-
JCHHOE A5 9KCH(’])HMCH']'EJI))HbIX i)(]fi()i', HeOGXO,’LMMb]X npu paspa-
SoTKe HHPOPMALHOHHOrO $i3bika. HegoctaTku COpTHPOBKH — OTCYT-
CTBHC HA nepdOoKapTax rojaHoro omicauns (8 yioboudraeMoil Gopme)

cojepKanis 3J7eMeHTOB HH(OPMalliH, HeoOGXOAHMOCTb MNepHOaHYe-
CKOIl 3aMeHbl M3HOCHBIUHXCS KapT H BCe elle HeA0CTAaTOYHO BbICOKas
CKOPOCTb IMOHCKOB, HE ABJSAKTCA /s TaKHX pa()or CVLIECTBEHHDLIMH.
THK, Hanpuaep, H3HaUIHBAeMOCTb nep())ompT BIIOJHE OKymaeTrcst WX
JleLIeBH310I1, UTO Mo3BoJsAeT 6e300e3HeHHO 3aMeHATh OMHH nepo-
KapThl JIPYFHMH TPH Tlepexofe K IKCNePHMEHTHPOBAHHIO C HOBbIM
HHPOPMAUHOHHBIM S3bIKOM.

YcoBeplueHCTBOBAHHASE COPTHPOBKA C YCMEXOM MOXeT ObITb Mpu-
Merena i JUlsi CaMOCTOSITebHON PaGOThl MPH PeLIEHHH MHOTHX HH-
(OpMALHONIBIX  334a4, OCOOGCHHO B TeX YupeXJeHHAX, TAe VXKe
HMEIOTCS CTAHIMA CUETHO-aHaJHTHYeCKHX MaliH. Ha neit Moryr pe-
laThCsl, Kak BCe 3alaud, pellaeMble C TOMOLLbIO NpPOCTefilux
VCTPOHCTB MapaJiiiesbHOro AeiicTBHs (cTp. 38 ), TaK M MHOTHE ApyrHe
aHaNorHuHble 3ajauii C yXe H3BeCTHbIM HH(OPMALHUOHHBIM S3bIKOM,
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Tpebylolne Goblueil eMKOCTH Kolda H GoJibllieil MeXxaHH3alHMd nNo-
UCKOB *. BoblIMM NPeHMyILEecTBOM COPTHPOBKH 1O CpaBHEHHIO C
TaKUMH YCTPOHCTBAMHU ABJIAETCA BO3MOXHOCTb TNPHMEHEHHs HeJ0-
KAJILHOFO KOAA. DTOT KOA TO3BOJSET YXKe pelarh 3anauu ¢ HHGOP-
MALHOHHBIM fI3bIKOM, COJEpIKALLM OueHb 6OJIbLIOE UHCIO XapakTe-
PHCTHK, He 00s13aTebHO pacnajaoluxes Ha rpynnbl B3aHMOHCKJIIO-
yaeMblX XapaKTepHCTHK.

EMKocTb nep(oKapThl (960 siueex) OKasbiBaercs BIOJIHE JIOCTA-
TOYHOH AJIs MHOTHX 3aaau. Kax yxe roBOpH/IOCH BbILIC (cTp.32),
nephokapra MONeT ObiTh noapasjesiena Ha 30Hbl A1 [pSAMOro, Jo-
KAJIbHOMO H HeJOKaJIbHOMo KOooB. [Toi Kaxiyio 301y ynoGiee BCero
OTBECTH HEKOTOPOE KOJIHYECTBO TIOJHBIX cto61oB nepdorapToi, a
COOTBETCTBYIOIIHE ITHM CTOMOUAM LIETKH nojBecTH K CBOCH 3o0ne
3arOMUHAIOWEro yCTpoiicTBa. 301a JIOKAJIbHOrO kojaa pasliBacTcs
Ha MOJS M yu4aCTKH, HCXOAS M3 ya00cTBA KOAHPOBAHHS, nepdopatmi
u meuaTH ¢ nepoxapThl Ha JHCT. [pocmoTp nepokapr no  3onaM
PSIMOTO M JIOKAJIbHOrO KOAA, KaK yKe FOBOPHJIOCH  BbillIE, MOMKET
6LITb BHIMOJHEH C MOMOLLBIO OAHOTO 0fLIero PErHCTPHPYIOLLErO 3¢
MeHTa.

Cronbupl, OTBeleHHbIE MOA HeJIOKAJIbHEL KOJl, MOTYT 00pa3oBbi-
BaTh OLHY HJIH HECKOJIbKO 30H, MpHUYEM B [OCJIeAHEM Cayuae Kauias
30HA HENOKAJBHOrO KO/ COCTOHT OnaTh-TakH H3 HEKOTOPOro KoJtiie-
cTBa moAHbIX CTOAGLOB. [loge KaxIoro iHACKCA AeKHT B 000
30He HEJOKAJbHOrO Kola B OAHOH CTPOKE (cTp.58 ), 3auuMasi BCC
AueiiKH 3TOil CTPOKH H3 CTOJIOUOB 30HBI. Q6uiee UHCIO HHIEKCOB, KO-
Topbie MOryT ObiTb 3amucanbl N0 HeJIOKaAblOMy Koiy Ha mnepdo-
KapTe, He NpEBbILIAET, TAKHM obpasom, 12 B caydae OLHON  BOHbI,
94 p cayuae AByx 30H 1 36 B caydae Tpex 304 Boablue Tpex 30t 101
HENOKAAbHBI KO OTBOAHTb 3aTPYAHHTEIbHO, TakK Kak Jaxe eCin
Best nep(okapTa 3aHATa MOA HeMOKAJBHBIH KO, TO Ha OJHH HHACKC
MOXKeT MPHHTHCH CJHLWKOM Majo sueex. Tak, HanpuMep, B ciyuac
YeTHIpeX 30H C OJMHAKOBBIM UHCIOM sAueeK B KaXX[I0M Moje  Mbl
MeeM /st KaXKaoro W3 48 HHAEKCOB TOJILKO 20 sueex. [daxe B nau-
Gosee GJlarornpHsiTHOM —cayuae, Koraa KaM bl HHACKC SBJSCTCH
JIBOMYHbIM UHCJIOM, 3Ta EMKOCTb MO3BOJIAET 3aMUCbIBATh HHACKCDI,
NpUHHMalolHe TOJbKO 9201 000 000 3uauenuii. Ecau xe mepsii-
Hble KOJOBblE CHMBOJIbI, 13 KOTOPbIX COCTOHT HHAEKC (cTp. 27), sB-
nsioTcs He O M 1, a, Hampumep, OYKBaMM JIATHHCKOTO H pycekoro
andasuta, UMppami, 3HaKaMH NpenuHaHus | Ap., TO I KanJoro
paspsija HijeKca, T. €. Mok Kaxblli Y4acToK 1NoJisi, HeOOGXOLHMO OT-
sectu no KpaitHeil Mepe 6 siueek (26=64), uTO paer BCEro Tpexpas-
psi/iHble HHIEKCHL.

* O6uupuas Guéauorpadus pasIHYHBIX nprMeHeHui COJEPXKHTCH B UMTHPO-
pannofi Bhiwe (cTp.46) kure R. S. Casey u J. W. Perry.
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Heo6x0nMMO OTMETHTb, YTO MPH HAJHYMH HECKOJbKHX 30H HeJO-
KaJIbHOrO KOJa KaXKIbli HHIEKC 3aMOMHHAIOLIEr0 YCTPOHCTBA, 3amu-
g;g;x::Hgoc :itiléinbﬂomy KOJly, JIOMXeH y»e CPaBHHBAThCA OLHO-
Epemento < bKHMH (10 YHMCJY 30H) HHIEKCaMH NepdoKapThl.

u30exaTh HaJOXKEHHA HMIYJIbCOB, NMPHUXOASIMX INPH TAKOM
OJIHOBPEMEHHOM CPAaBHEHHH OT WIETOK H3 Pa3HbIX 30H, MOXHO AY6JH-
posatb (no amcny 30H) 3alOMHHaloLLee yCTpOflCTB(‘l Boasee bam{-
Kazen Jpyroit myTb — Ges AyGJMPOBAHHS HHJEKCOB 3alOMHHAIOLLEro
yeTpoitcTsa, Ho NPUBOAAILHHA K KOAY, IPOMEXYTOUHOMY MEXAY Heso-
KaJlbHbIM M JIOKaJbHbIM. B 3TOM cilydae Bce BO3MOMHBIE HHAEKCHI
KaK 4 [PH JOKaJbHOM KOJe, Pa3bHBalOTCS 3apaHee Ha CTOJIbKO rpym;
CKOJIbKO CYUIECTBYET 30H, T. €. KOAHPYIOTCS TaKxkKe W M0 MecTopacro-
JIOXKEHHIO, HO BHYTPH KAa>XIOH 30HBl HHAEKCHI H3 COOTBETCTBYIHOLLEH
TPYNNbl KOAHPYIOTCS! MO HEJOKAJbHOMY KOZLY.

To wan unoe noxpasjenenxe neppokapTel HAa 30HbI, @ TaKKe
BbI00OD CAMHX KOAOB JUIsl PA3JIHUHBIX TPYNN HHAEKCOB 06ycaOBAH-
Baetrcsi pewacmoii HHQOPMAUHOHHOH 3afaueit u npowasoml'r)cs B uco»
OTBETCTBHH C COOOpaXeHHsIMH, H3J0XKeHHbiMH B § 6 (cTp.28 —37)
Ecin ass HeKOTOpBIX 371eMeHTOB HH(OPMALHH eMKOCTb neﬁ(boxa Thi
OKa3blBAETCsl HEJOCTATOUHON, TO HHAEKCH B Caydae H&’IOKaJ’bIFOI'O
:;Oéa MOryT ObITb PacnosioXeHbi Ha ABYX W Gojiee Kaprax, HO I'rorua
Oi”;oﬂmis;)}f:;?mrb 3a TeM, uToObl 3TH KapTbl BCeraa CJe10Bagi

CKOpOCTb NMOHCKOB Ha yCOBEPLIEHCTBOBAHHON COPTHPOBKE TaKMkKe
SBJSICTCS BIOJHE YHOBJETBOPHTEJbHOH st MHorux 3amau. Oua 3a-
BHCHT MpeX/e BCcero OT CKOPOCTH MpOroHa Kapr. ﬂocneﬁﬂﬂq Kak
yXKe roBOpHJOCh Bbline, pasnsercs 400—650 kapram B M'H’HyTy
OLHAKO  MOXET ObiTb NPH YCOBEPLIEHCTBOBAHHH nporonlmomem'
ycTpoiicTBa JloBefieHa, noBuanMoMy, H o 1 000 kaprt B Muuyty. Ha-
JHuHe kaaccHbMKaUMH No  Beayuleil rpynme (rpynmnam) B3a‘HMO-
HCKJIOUAeMbIX XapaKTePUCTHK (CTp. 44) NO3BOASCT, KAK M BCeraa

) ,

Ouelb CHILHO COKPATHTh BPEMs MOHCKOB 3a CueT NPOCMOTPa He BCex
z};emem‘os uHpopmauuu. B ycrpolicTBax MNOCJIENOBATENbHOrO Aei-
noipéior;oismemﬂ, KPOME TOTO,H elle OfHAa BO3MOXKHOCTb YCKOPEHHS!
O/IHOBPEMEHHOE BBIMOJHEHHE MHOMHX 3aKa3oB. JleHcTBi-

TEJIbHO, aHA/IOrHYHO TOMY, KaK CTPOKa nephoKapTbl OJHOBPEMEHHO
CPaBHHBAJIaCh B CJlyyae HeJIOKaJbHOrO Koja Cpa3y CO BCEMH CTPO-
ﬁ:g«u ;al’)]:()MHHa}OLLLeI‘O YCTPOHCTBA, NpPHHANJIEKALIHMH OLHOMY 3a-
Y, MOXET NMPOH3BOAHTBCS CPaBHEHHE H CO CTPOKAMH H3 PasHbIX
2aKa308. [pu 3TOM yBelqHUHTCS TOABKO OGBEM 32NOMHHAICLIErs
%;});;cggaae:";r;c:: PErHCTPHDYIOLIHX 3/EMEHTOB. IMepcokapra ot-
Bupaerca, s o OKa3blBAeTCA HYXHOH XOTs Gbl AJsi OLHOrO 3a-
Kasa. C Og i€ neppOoKapThl, YHCIO KOTOPBIX YXKE 3HAUHTENbHO
WEero yMcaa nepgokapt, MpoCMaTPHBAIOTCS 3aTeM yxkKe
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A1 KaMIOro 3akasa B OTAJIbHOCTH. OnHOBpEMEHHOE BbINOJNHEHHE
MHOTHX 34Ka30B He TOJNbKO [MPHBOAHT X YBEJIHYEHHIO CKOPOCTH
[IOHCKOB, HO H yBeJHUHBaeT CPOK CyKO6bl KapT B CHJIY MeHblleH Ha-
CTQTHI NIPOTOHOB. 3aMETHM, OJIHAKO, 4TO OHO HAXOJUTCSl B HEKOTOPOM
NpOTHBOPEUHH C HACTHYHbIM NPOrOHOM KapT NpH HAJHYHH KJIacCH-
uKauus. YKazaHHble BO3MOXHOCTH yBEJTHUEHHS] CKOPOCTH MOHMCKOB
103BONIAIOT NMPUMEHATb COPTHPOBAJbHYIO MALIHHY IS pelleHHs 3a-
2y C yMCJaMH 3JEMEHTOB HH(OPMAUHH - nepdokapT nopsaka ie-
CKOJIbKHX COTEH ThICAY.

Ilis 4acTHYHOTO YCTPAHEHHs OTMEUEHHBIX BbllIE HELOCTaTKOB
COPTHPOBKH — OTCYTCTBHS! TIOJIHOTO OMHCANHI 3J1eMeHTOB HH(OPMALHIL
W HEOGXOAMMOCTH MePHOHUECKOH 3aMeHbl H3HOCHBILMXCA KapT, Mo-
ryT ObITb MPHMEHEHbl MaliHHbl, NCYaTalolue Ha JHCT MHIEKCH Xa-
PaKTepHUCTHK B ynoboulraemoit opme, H 0co60 mpoutibe nep}cpoA
kapThl. Bosiee nosioe yCTpaHeHHe THX HeJOCTaTKOB, a Takxke 60/ib-
\uasi KOMIMAKTHOCTb 3amnuceil # emle OO/blias CKOPOCTb MOKCKOB
MOTYT OBITh JOCTHIHYTBl B 0OJjee COBEpUICHHbIX C TOUKH 3peHus
SKCIJlyaTalMy yCTPOHCTBAX M0C/Ie10BaTENbHOMO JeHcTBHS, HCMOJIb-
3YIOUIMX HEMpepLIBHbl HOCHTEb, HAMpHMEP, (oronuenxy. lepexons
K ONUCAHHIO 3THX YCTPOHCTB, 3aMeTHM, uTO Ha Gase yCOBEPLIEHCTBO-
BAHHOH COPTHPOBAJbHOH MaIIHHbI MOXET 6biTh MOCTpPOEHA M Crie-
UMATH3MPOBaHHAA BbIOOPOUHAs MAlUHHA, paboraioutas ¢ nepgpoxap-
Tami. ViMest TOIbKO ABA KapMaHa — AJIfl HYXHbIX B HEHYXKHbIX KapT,
KOpOTKOe H GbICTpOlelCTBYIOLee NPOroHsiollee yCTpOHCTBO, BbIOH-
paiouiee yCTPOHCTBO B BHIE JIerKoil 3allelKd, BMECTO COPTHPOBaJIb-
HbIX UIMH, H NOJapllee YCTPOHCTBO, obecneynBaloliee MHHHMaJbHbIH
M3HOC KapT, TaKas BblOOpOYHAsA MallWHA Gbl1a Gl ropasno Gosee
COBEpIIEHHOH C SKCIIYaTALHOHHOH TOUKH 3pEHHS, HeM ycoBepiueH-
CTBOBAaHHAS COPTHPOBKA, H C YCNEXOM Mor/ia 6bl KOHKYPHPOBATb NPH
pelUeHHH MHOTHX HH(OPMALHOHHBIX 3aau C APYrHUMH Gosiee CIOXK-
HBIMH yCTPOHCTBAMH T0C/I€10BaTe/IbHOr0 neficTBus. B kauecTBe BOC-
TIPHHUMAIOLLETO YCTPOHCTBA B TaKo# MalMHe MOMIH Gbl GbITh HCTOMDb-
30BaHBl BMECTO LIETOK H (DOTO3JEMEHTB, NPHMEHEHHe KOTOphiX B
MHKPOGhHIBMOBOM CesieKkTope GyleT OMHCaHO HHXe.

[MpumepoM TaKo# CreLHaH3HPOBaHHOH BbIGOPOUHOH  MaLLMHbL
MOXeT CJyXHTb BTOpOe YCTPOHCTBO, paspaGoTaHHOe J. Samain’om,
U3BECTHOE NIOJ HA3BaHHeM CeJieKtop cucteMbl Filmorex *. Bwmecto
OGBIYHBIX Nep(POKApT 3/leCh HCMOJb3YIOTCA KapThl H3 (oTonIeHKH
pasmepoM 72X 45 MM, NPOroHseMbie CO CKOPOCTHIO 600 KapT B MH-
HyTy. OfHA TIONOBMHA KapTbl OTBOAWTCA IS PENpOLyKUHH MOJ-
HOTO OMHCAHHMS ieMeHTa nhopMaum# (RO ABYX CTPaHHL TeKeTa),
a Bropast — A 20 MHJEKCOB, 3aMHCAHHBIX 1O HEJIOKaJbHOMY KOZAY.

+ Samain, J. Filmorex. Une nouvelle technique de classement et de se-
lection des documents et des informations. Paris, 1952.
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(Josle KaXIOro MHAEKCAa HA KapTe COCTOHT H3 OAHOH CTPOKH, moa-
pasjienienHoft Ha 5 YYaCTKOB, KaX/blii U3 KOTODEIX COCTOMT u3
5 siyeek, yTO MO3BOJsiET 3aMHUCATb MO CEJIEKTOPHOMY KOAY (¥=2)
0606 MATH3HAYHOE YHCJIO. 3a BTOPHUHble KOLOBble CHMBOJIbI BME-
CTO MpOGUBOK MPHHATH NMPO3pauHble KBA/APATHKH. BocnpusTie ocy-
LlecTBAseTCs C MOMOUIbI0 (OTO3MeMenToB. BecbMa LleHHOM YepTOH
ONMCAHHOTO YCTPOHCTBA SBJAETCS BO3MOXHOCTb TIOMELUEHHA HE
KapTe MOJHOrO ONMHCAHHA 3/eMeHTa uHdopMauny B (opme,yroGHO#
VI yTeHHsi (C TIOMOLbIO OOBIUHBIX amnaparoB AAf YTEHHS MHKPO-
duabMa) U PenpoLyKUHH.
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§9. YCTPOWCTBA NOCJIELOBATEJBHOIO JNEWUCTBUS
C HEMPEPbIBHbIM HOCHUTEJIEM

Henpepbi2nblii HOCHTEb — MHKPOQIVIDM HAH MarHTHaz ICHKa,
BHML‘IIHIO[ILH“ [lep(l)()l\'ﬂ[)TbI, obaazact no Cp?il’,HL‘HHl() C NOCJCIHHMI
pﬂ,’lOM C)’IILGCTB(‘IHII:I,\' ﬂpCIIM}'HLCCTB. K HHM OTHOCATCS - GoJbiAs
KOMNAKTHOCTb H H3HOCOY CTOIIUHBOCTD, BO3MOXKIHOCTh Ooaee (WL\IC‘I’])(H()
nporosa i Gonee GLiCTpblit 1t yA0OHBL BBIBOL oTGupacMoil HHPOP-
MaliH.

Kaap MukpoduabMa HIH MArHHTHO JeHTbl COOTBETCTBYET, Kak
u nepoKapTa, SMCMEHTY ungopmaunn ek, HacTb Kajpa OTBOAMTCH
TS HOMEpA, HA3BAHHS HIH JAXKC A0JHOCO OMHCAIHI €}, oCTaiblids
4aCTb OTBOAMTCA AAs MOcefi, B KOTOPbIX B TOUHOCTIL TakK KC, KaK H
a nepokapTe, T. €. C HCNOJAb3OBANHEM TEX ae KOMOB, 3alichbl-
BAIOTCH MHACKCH xapakrtepucTHK. Ofnako B CBA3H C yBeJHUEIHCM
CKOPOCTH MPOroHa H Nepexoiom K 3EKTPOHHOMY BCCIPHHHMAONICMY
yerpoiieTBY, @ TaKKe B CBA3H C KOHCTPYKTHBHBIMH OCOGEHHOCTSIMIt
HOCHTEJIR, 3/€Ch Y¥Ke BTOPHUHbIE KOA0BLIC CHMBOJDI peafiu3yIoTesi tie
B pie MPOOHBOK (XOTS BO3MONKHO H npumenense nepdoenTet),
B BHE TEMHLIX H CBEIIbIX KBAJAP4THKOB Ha MHKpO(HAbME M B
Bilge HaMarHyueHubiX }"laCT]{Oli MHI‘IHITHOIUI MK, QuepHalo, wIo
Kaap Toii JKe eMKOCTH, uTO 1 nep(pokapTa, 3aiiMerT MEHbIUYIO i10-
waib, ueM nepdokapTa, H,KpoMe TOro, MOMKCT ObiTh cjejan pociy-
yae HeJ0KaJgdblHoro Koia {)ZLHH)I.\' pﬂ:%\ICpUB (B,"lOJh HL)CH'I‘GJI‘H) B 34-
BHCHMOCTH OT uHCI1a .\'llp(’l)\'T(’PHCTHK 13 COOTBETCTBYIOULLIO Kajipy Pk
Hauano 1t Kouel Kaapa OTMEUaioTes MpH 3TOM CHEUHATbUbIMI 0T
MeTKaMH. DT0 elle Godblie YBEJNHYHBACT KOMMAKTHOCTH sanuceli 1
O3BOMSIET CUMTATH 3ATIHCH COOTBETCTBHS MEX/Y 3SJEMEHTAMI MHO-
swects £ o P na MuxpodHibMe HIH MariuTHON  ienke  nHanbodee
YI0BAETBOPUTELION 1O 3a1IHMAEMOMY 00BLEMY

BocnpiuiMalowee, cpaBiiBaiouiee 1t 3anozunalolice veTpoiicTBa
A5 MACHHTHOI TACHKH 1 MHKPOQHJIbMA MOCYT ObITb CACIaNLI NpHIl-
WHIHAIBHO HE OTJHUAIOUIHMHCS OT TAKOBBIX Xe 14 nepdokapt, Ha-
npuMep, CJIEAYIOWHM 00pa3oM. BMecTo HMAYAbCa, HOCTYNAlouiero
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Ha WeTKy uepes NpoGWBKY, 3/1€Ch NOCTYNaeT HMMYJbC OT HAMArii-
YEHHOr0 yuacTka — MSATHA HA BOCTIPHHMMAIOLLYIO TOJMOBKY HaH OT
NpO3pauHOro KBaApPaTHKa 1Ha (OTONCMEHT. CpaGotasiune (GoTodAC-
MCHTBI H TOJIOBKH, BOCHPHHSIBLUIME HMMYJbC, C MOMOULbIO CrenHadlb:
HOTO JEKTPOHHOrO YCTPOHCTBA, KOTOPOE i ABAAETCH nanbojiee Cy-
LECTBEHHbIM YCJOXKHEHHeM BOCTIPHHIMAIONLEro yCTPOHCTBA, OTKPbI-
BAIOT, KaK H paiiblie, MyTh TOKY B HAjjexKalllHe LenH CPaBHHBAIO-
wero ycrpoiictBa. Ecai B pesysibTate CpaBHeHHS PErHCTpHPYIOULAC
3/eMenTEl CPaBoTaloT HajiexaliM o6pa3oM, TO Uepes HCMOMHHTENb:
{ble Leny MOCJeHHX MOChIIAETCs CHINAJ CMIChIBAHHA COACPAKANH
HYXKHOTO Ka/pa Ha YHCTYIO MATHHTHYIO M/ielxy #iH CHrHAN ¢ororpa-
(QupoBanus Ha UHCTYIO (OTONEHKY. s yayuwenus ycaosuii 3a-
miicH (6e3 CHIKEHWs CKOPOCTH NpOroHa) MOXeT ObiTb MpHMEHEHa
npeiBapuTelbliasi Nepeaaua CONEPXKAHHA Kaapa Ha creLHanbioe
GbICTpOCHCTBYIOWEe 3aNOMHHalollee YCTPOHCTBO.

B cayuae C MarHWTHOM TUIEHKOH yrnoTpebaerie CpaBHHBAIOLICTO
W 3aMOMHHAIOUIEro YCTPOIiCTBA TOFO XKe BHAA, YTO M y yCOBEpLUICH-
CTBOBAHHOH COPTHPOBKH, MOXET He CTOJbKO YCAOXHHTb BOCTPHHH-
Malollice YCTPOHCTBO, CKOJIBKO MOBJedb YCHOMHEHHe Da3BEPTKH 3d-
[IOMHIIaioLLero ycrpoiicTsa (cTp. 59 ), Tak KaK CTPOKH MarHUTHOM
A/IEHKH cofepXaTr oOblYHO Hefosiblloe KOMHYECTBO AueeK (Masias
LUHPHHA MJIEHKH) H OUeHb YacTo CJIeLyIOT Apyr 3a APYroMm. [Mosromy
Goslee 11e1€CO0OPA3HBIM MOXKET OKa3aTbCA MPHMEHEHHE HHBIX KOM-
CTpyKuHil 5THX YCTPOHCTB. 3aMeTHM 3IeCb XKe, uTo HeboJibLIas LiK-
pMHA TUIEHKH, He MO3BOJSIOLAA PA3MECTHTb B CTPOKE MHOTO fiueex,
[IPHBOAMT K MOUYTH MOC/EN0BATE/IbHOMY CpPaBHEHHIO sueek Kaipa H
4anOMHHAIOLEro yCTpofictsa (CTp. 34 ), W BCJGACTBHE STOrO - CKO-
POCTb MOHCKOB MO CPABHEHHIO C nepdokapTaMu BO3pacTaeT NpH MpH-
MeHEHHH MATHMTHOM TUEHKH B rOpasio MeHblUeH CTeneHH, ueM
cKOpOCTb 1porona cTpok. TeM He menee o61as CKOpOCTb MPOCMOTPa
AyeeK MOJyyaeTcs NpPH HKCONb30BAHHH MarHHTHOH TUIEHKH B He-
CKOJIbKO pa3 GoJiblliel, ueM MPH HCMOJb30BAHHH nepgpokapt. Tak,Ha
UNIVAC'e nporonsiocs 1000000 xanpos, cHaBKeHHbIX B CPEeJHEM
15 xapakTepHCTHKaMH, 3a 4 uaca *_ JI/is 3aMHCH THX XapaKTePHCTHK
M0 Kody, NpeAcTasasiouleMy coboil cuech CyMeprio3ULIHOHHOro U He-
JIOKAJIBHOrO YMOPSAOUEHHOTO Koaa, Gbljgo OTBEAeHO, NOBHAMMOMY,
okosio 300 sueeK B Kaape, UTO [aeT MO CPaBHEHHIO C COPTHPOBKOH,
nporousiowed 25000 kapr B uac, yBesipuenye CKOpOCTH NpoCMOTpa
siueek npuMepHo B 3—4 pasa. TaM e YNOMHHANOCh, OJHAKO, H O
BO3MOXKHOCTH Aa/bHEHIIEr0 YBEJHUeHHsl CKOPOCTH TOHCKOB B He-
CKOJIbKO Pa3.

B cayuae MHKpoduabMa YCTaHOBKA NPOTHB Kaxjaoro croabua
Kajapa cBoero (oTo. Ta TAaKKe MOMKeT MpEeACTaBUTb KOHCTPYK-

« H. F. Mitchell. The use of the UNIVAC fac-tronic system in the library
reference field. American Documentation. v. IV, Ne 1. 1953.
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THBHbBE TPYAHOCTH BC/EACTBHE {e6OJIbILOI LIHPHHbL  TIJIEHKH. To-
3TOMY 3[€Cb MOXET 0Ka3arbCs Goslee BBIFOAHLIM BEPHYTbCS K panee
ynoMHHaBLIEMYCs criocoBy CpaBHenHs noseil noCpeACTBOM npocToro
lanoxenus (ctp.36 ). [TpoduBKaMm nepoKapTsl M HaMarHHueHHbLIM
yuacTkaM MarHHTHOMH JIeHTbI COUTBETCTBYIOT 3JleCh CBETJIbE KBapa-
THKH HENpO3pauHOil MEHKH. DJieKTpHUECKHE HMIYJIbChl OT npo6HEOK-
| HAMATHHUEHHbIX Y4acTKOB 3aMeHsioTCs 3AeCh CBETOBBIMH TOTOKa-
MH uepe3 Mpo3pauHble KBaApaTHKH. TH CBETOBble NOTOKH YXe He
nocTynaioT (Kak paublie WMIYJIbChl) HA LCMH CpaBHeHWs, 3 HEro-
Cpe/ICTBEHHO Na/aloT Ha JanoMuHaiolee yCTpoiicTso, MPEACTaB/IsIo-
uiee coboit iadaoH — KyCOoK Henpo3pauioil NJeHKH HIH KapToHa ¢
{{HBEPCHBIM IO CPABHEHHIO C MHKPO(HALMOM PACroNoKCHHEM CBET-
JbIX KBaJApPATHKOB TOrO XK€ pa3Mepa. Takoe cpaBHeHHe MPOH3BOLHTCS
B TOT MOMEHT, KOTAa Kaap MHKpOQHALMA 3afiMeT BroJlie ONpefescH-
Hoe MoJIoJKerHe MO OTHOLIEHHIO K 3aioMitalolleMy YCTPORCTBY, MpH
KOTOPOM OlHONMeHIible sIeHKH cpaBiiiBaeMbix Moaeil  COBNAajaloT.
Ecan KOA JOKaIbHbI LK NPsiMOii. TO cpasHenHe A4yecK pacnpocrTpa-
HsleTcst Ha BCe TOJA, M MOCAelHHe B ©/1MHCTBCHIIbIl MOMEHT CpaBs-
Heiis TIOMHOCTIO HAKAAAbIBAIOTCA HA 1aGiot. Ecu e KOJ HeJO-
Ka/ibHbli, TO CpaBHeHiie NPOHCXOMHT B HECKOADKO CllelyIOLIMX OJLHH
3a ApYrHM MOMEHTOB, B Ka)cAblil 113 KOTOPBIX HaKJaablBalOTCs APYT
ha apyra nojs HHAEKCOB Kaipa MuKpodHIbMa H IaGJoHa. Ycra-
HOBeNHble 3a WAGA0HOM (YOTO3JIEMEHThl PErHCTPHpYIOT B MOMEHT
cpaBHeHHsl TIOJHOe 3aTeMHeHHe BCero wabaoHa HIH OTAEJIbHBIX MO-
Jeit wa6aoHa, YTO TPOUCXOAHT B TOM C/yyae, ec/iH HHIGKCH! coBna-
nator. CpabatbiBanne (oTods/ieMenTa s BCEro wabJoHa, ecyiH KOI
MPSMOi HAK JIOKAJAbHDI, HIH BCEX )0TO3/1eMEHTOB, KOTOpbIE AOJIKHbI
cpaGotath s noveil wabnaona (ctp. 62), ecan Koa HeJIOKaJbHbIH,
CHTHAJIH3HPYCT O TOM, UTO cpaBHMBaeMblii KaJp COOTBETCTBYeT HYX-
HOMY JeMCHTY, H BBI3bIBAET BCTIbULKY JIaMIibl Hal TOH 4acThio Kal-
pa, Ha KoTopoil coTorpapupoaHo MOJHOE ONMHCAHHE 3/IeMeHTa €k.

[lpocroTa TaKoro mpouecca —CpaBHEeHH: — BOCIPHHHMalOLLEe
YCTPOICTBO COBMAA@eT C PErHCTPHPYIOLLIHM 3/1eMEHTOM, leN# CpaB-
HeHHs1 OTCYTCTBYIOT, Pa3BepTka 3aTOMHHAIOLLEro ycTpoiicTBa B CJly-
yae MPAMOTO HJIH JIOKAJIbHOrO KOJLOB OTCYTCTBYET, a B cJydae HeJio-
KaIbHOTO KOAA OCYLIECTBJSIETCS ABTOMATHUECKH CAMHM MeEpelBHIKe-
HHeM MHKpO(HIbMa — MOKYMaeTcs 3[eCh 3a Ccuer HEBO3MOXHOCTH
TpUMEHEHHS JOKAIbHOTO H HEeJIOKANbHOro BOMUHbIX KoaoB (cTp.37).
JlelicTBHTEIbHO, CaMO CPaBHHBAloLlEe YCTPOHCTBO 3A€Ch HE MOMKET
TpaHchOpMUPOBATL MECTHBIX COCTOSIHMI Kajpa, AJs 3TOro NPHUIIOCH
6b1 nau, KpoMe MpONYCKaHHs, OTpaxarb CBeT OT Kalpa Tak, 4TOGMI
Henpo3pautible KBAJPATHKH CBET-OTPaXajH, a Mpo3pauHbie-HET, WIH
HAHOCHTb Ha (WJIbM H WAGJIOH ABYUBETHbE KBAJPAaTHKK (ONATb TPH
MECTHbIX COCTOSIHMS, Cp. CTP. 60), MPOXOAs yepe3 KOTOpbE CBET He
JeficTBOBa Gbl HA (DOTOMEMEHT TOJIbKO B TOM Clyyae, eClH copna-
Jlal0T Pa3HOLBETHLIE KBaAPaTHKH. O6Ge BO3MOXHOCTH TPYAHO OCY-
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{ECTBHMbI, [OSTOMY H MPHXOAHTCH NPOBEPATH BbINONHEHHE TOMbKO
COOTHOLUEHHH (#*) WIH (*¥*x*), HO He (+%x) (cM. § ©).

CKOpOCTb MPOrOHa MHKPOQH/IbMA MOXKET 6bITh BeCbMa BBICOKOI,
4TO BMECTC C BO3MOXKHOCTbIO MapailyiebHOr0 CPaBHEHHs OLHOHUMEH-
HbIX iueeK NPUBOAMT K BbICOKOH CKODOCTH MOHCKOB. OHa OrpaHuuH-
paeTcsi B OCHOBHOM DPEXHMOM palOTbl JlaMIibl BCMbIXHBAHHA M

Puc. 17

YCTPONCTBOM , MIePe/IBHTaIOlUIHM | CKauKaMH queryio orontenky. He-
KoTopoe MpeacTaBJieHHe O TOH CKOPOCTH, KoTOpas MOXer OblTb 10-
CTHTHYTA, NAIOT CBE/leHHsl O MUKPOQHILMOBOM cenekrope * (puc. 17),
KOTOpBI# NPOrOHseT B MHHYTY 10 000 xazpos (300 ¢yros), KaMXAbii
W3 KOTOPHIX COJEPIHT 6 MHIEKCOB Xapak PHCTHK, 3aMKCaHHBIX TO
NOKAJILHOMY CeJIeKTOpHOMY KoAy B 6 noaisx Ans TPy B3aHMOKCKJIIO-

« Photoelectric Librarian. Electronics. 22. Sept. 1949.
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yaemblx xapakTepucTa<. Ha oauoit nososuHe 35-MHJTHMETPOBON
[IMIEHKH DAcCIOJIOXKEHbl YaCTH KaJpos, COAEpKallHe (OTOKONHH OIH-
caHus ey, a Ha APYroi (co cABHIOM B 10 KaapoB)-COOTBETCTBYIOWHE
yactH Kaapos ¢ moasmu (puc. 18, 19). Jais Kaxnoro noJs oTeele-
WO JBa pANa fAueeK-KBaLPaTHKOB C 19 suediKaMi B KAKAOM piliy.
[Mose mojpasfeneHo Ha 7 Y4acTKOB, COJAEPXKALLHX 1O 5 siueek, 4TO
[03BOJISIET 3aMHCaTh MO celeKTopHoMy koay (¥r=2) moboe  CeMH-
aqauHoe uncao. JliMHA Kagpa — 7 am, pasMep KBaipaTHKa -
0,560,625 mm.
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Puc. 18

Takum 06pa3soM, CKOPOCTb MpocMoTpa siveek (40 000 B cekyHny)
Ha MHKPO(H/IbME HMEeT TOT XKe MOPSAOoK, YTO H Ha MarHMTHOH MJieH-
Ke. DTa CKOPOCTb MOXET ObiTb ellle YBeJHueHa, ecin (QuibM mporo-
HATb He C KaTyllieK, a Ha BpailaiouleMcs GapaGane. JTO npHBeieT
TaKKe K yMeHblIeHHio u3Hoca (uabMa. O@HAKO T/iaBHBIM NpeHMy-
LLECTBOM MHKPOGHMIbMa NepPell MAFHHTHOH MJIEHKOH SBJAETCA BO3-
MOKHOCTb MOMEILEHHs H Bbl1auyH C Hero HerocpeACTBEHHO NOJHOrO
onHcaHHsi 3MeMeHTOB HHQopMaunH. ITO AenaeT MHKPOQUIBM HaH-
oJiee nep HRHBIM [JI pHMeHeHHst B OVAylleM B COBeplueH-
HBIX YCTPOCTBAX, MEXaHH3HPYIOWUX HH(POPMAUHOHHbE TNOMCKH, 2
TaKXKe [J51 KOMIJIEKCHOrO peLieHHsi mpobJjeM XpaHeHHs, pacnpocrpa-
HeHMsi M OTHICKAHHMA CBeleHHil, KaK 3TO MNpeljarajoch B HHpOpMa-
uHOHHOH cayxbe Gyayuiero (ctp. 6 ).
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[oBOps O MPHMEHHMOCTH ONHMCAHHBLIX BbilUe YCTPOHCTB MOCAeno-
BATEJILHOrO [EHCTBHsl C HEMPepbIBHbIM HOCHTENEM JJIs pelleHHs HH-
(OpMALHMONHBIX 33/a4 B HACTosllee BpeMs, HAallo HMETb B BHAY, UTO
B CHJly CBOCH CJOMKHOCTH OHH, KaK M CJIOXHbE YCTPOHCTBA Mnapai-
JIeIbHOrO  KCHACTBHSI, MOryT OIl- |
paBaaTbh ceGs TOJAbKO AJIsi peuie-
HHA  CHeLHadbHbIX HHPOPMALH-
OHHBIX 3ajlay C YyXe CJOXHB-
wuMest HitOPMaLHOHHbIM - 3bl-
KoM, Tpebywouux ocoboif CKOpo-
CTH M ONEPaTHBHOCTH IIOHCKOB
HiaH 00si3aTeNIbHOH Bbl1AuH He-
MOCPEJCTBEHHO TIOJHBIX  OMHCa-
uHit  saeMeHToB  HHMOpPMALHH
(mukpoduasm). [as 3anay, Tpe-
GYIOUHX  AOTOJHHTEbHON  pas-
padorku HH(HOPMALHOHHOTO A3bL-
Ka, 9SKCMepHMEHTANbHble TOHCKH
Jyuiie  BecTH C nep(okapTamH.
[TonoBHoe 2Ke pacCyX/ieHHe eine
Gosce NMpHMEHHMO K eule Gosec
CAOKHBIM HH(OPMALHOHHBIM Ma-
[JHHAM TOCJIe10BATebHOrO e -
CTBHSI, HampHMep, K MallHHaM C
HEMONBHXHLIM HOCHTEJEM, Trie
1te KAAPH! HOCHTEJIS NOC/Ie10BATEIbHO IPOXOAAT MHMO BOCIPHHHMAI0-
wero yCTPoiicTBa, a MOCJeAHee MOAKJIOYAeTCs 1OCTEI0BATENbHO K
xagpam. [loBbllenHass H3HOCOYCTOHYHBOCTb B TaKHX MAIUHHAX BPAL
JIH OKYTIaeT 'POMO3AKOCTb H BBICOKYI0 CTOMMOCTB. Jaxe ansa 6Gonee
CKPOMHDLIX 33fay, ueM MOHCKH CpelH OueHb GOJIbLIOr0  YHCJa 3e-
MeHTOB HH(ODMALMH, HANFEMEP, AR XPAHEHHS H OTbICKAHHS UHCER
# GHICTPOAGHCTBYIOWIHX BbIYHCIHTENbHLIX MAlUKHAX, TaKHe VCTPOii-
¢TBA MPHMEHSIOTCS TOJABKO B Oueth He(GOMbIIHX macuirabax. K Tomy
ae  MUKPOGHILM, HAMOTaHHbIA  1id Gapabal, NPAKTHUECKH M[OUTY
CTODb YKe H3HOCOYCTOHUKB.
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HOil MalluHbl, pa6oTaouue ¢ neppokapTamu, Kak Ha BMOJIHE MOAXO-
JsiHe A8 SKCIIEPHMEHTHPOBAHHS C HH(OPMALHOHHBIM 513bIKOM.

4. Bonee clOXKHbIe H NOPOroCTOSILHE MALIMHbl CJielyeT CTPOKTh
TOJbKO [Jf CMEelUHaJbHBIX YaCTHbIX HH(OPMALHMOHHBbIX 3alay C H3-
BeCTHBIM 3bIKOM. [lJIsi LUMPOKHX 2Ke Pas/e/oB CBeleHHH BHOpeAb HO
BBISICHEHHsl, KakuM OyleT HHGOPMAUHOHHBIH f3bIK, HX CJIeAyeT BO
H36exaHue JHUIHAX PACXOLOE TOJBKO IPOEKTHPOBATH H HCCJIENOBATh
OT/IC/IbHbBIC Y3JIbl H 3J1€MEHTbI.

§ 10. BbIBOJLbI

1. YBennuusamouuiics co Bce Gosblueil CKOPOCThIO 00beM CBe/ie-
HUl BbI3bIBAET HACTOSATENbHYIO HEOOXOAHMOCTb B MEPEXOJAE K COBEp-
LIEHHO HOBbIM (JOPMaM XpaHEHHs, PaclpOCTPaHEHH H OTHICKAHHSI
cBeieHuil. YacTb npexkHUX (opM NpH ITOM ocTaHercs 6e3 M3Mene-
HHUH, a yacTb ycosepiueHcTByeTcsi. HanGosee o0ellaomum sBasieTcs
KOMIIIEKCHOE peLUeHHe 3TOr0 BOMpOca, OJHAKO, HMes B BHAY 3TO
KOMIUIEKCHOE ~ pelleHHe, NOKa HaLJIeXHT AyMaTb M Haj pelieHHem
OTAENbHbIX MPOGIEM.

2. lns peiernst oGLiel npoG/eMbl OTHICKAHHS CBeleHHH HeoOXo-
JIMMO- 00paTHTb HaHboOJIbluee BHHMaHHe Ha BONPOCHL, CBS32HHbIE C
CO3aHHEM H DA3BHTHEM CIELHAJbHOTO HH(POPMAUHOHHOTO A3bIKA
(cs0Ba—HHAEKCH, IPaMMATHKa—BHYTPEHHHe JIOTHYECKHe CBSA3H Me-
XK1y HHIEKCAMH), OJHO3HAUHO OTPAXKaKlero BCe WMeEIOLIHeCs U Mo-
SIBJSIIOLLMECST CBSI3H MEX/Y INOHATHAMH, YTO TECHO CBSI3aHO C YHH-
¢uKkauueli TEPMHHOMOTHH H KjacCH(HKauued, a TaKkKe Ha BOMPOCH
nepeBofia Ha 3TOT 513bIK CONEPXKAaHHS CBeleHHH — HHIeKcanuio. J13bik
v ero paspaGOoTKy »KesaTeJbHee BCEro C/Ae/aTb MEXAYHapOAHLIMH.
HMest B BuLy, uTO fi3bIK GyAeT NpelHa3HAYaTbCA TIJIaBHbIM 06pa3om
JIsT MEeXaHU3HPOBAHHbIX IOHCKOB CBENEHHH, HEOOXOAHMO 3KCIepH-
MEHTHPOBaThb C HHM Ha MaluuHe, oGJajaiolleii JOCTAaTOUHOH THO-
KOCTBIO TMOHCKOB H CNOCOOHOH K ObICTPOMY H JIETKOMY Mepexofy Iia
Apyrofi s3biK HAM KoA. TIpu 3TOM Takas MallidHA MOXeT ObiThb M HC
RIIOJIHE COBEPLUEHHOH MO CBOeil NMPOH3BOAHTENBHOCTH, JIHWbL Obl OHA
OblJla MEPCHeKTHBHOH B 3TOM OTHOIUEHHH BO3MOXHO C H3MeHeHHeM
KOHCTPYKLHH, HO 0e3 CHHXeHHA MOKOCTH TOHCKOB.

3. LlesecooOpa3Ho BHEAPATh B IKCMJIyaTaLHIO H Pa3BHBATh He-
JOpOrHe MpocTeHlline YCTPOHCTBA, o6JeryaiouiHe MOHCKH JIsi uacT-
HBIX pa3feloB CcBefeHuH c yxe Cojlee HIAH MeHee CJIOKHBUIHMCA
uHdOpMalHOHHEIM 3blkOM. Ocofoe BHHMaHHE 3/eCb HEOGXOLHMO
o0paTHTb Ha YCTPOICTBA THMA YCOBEPLIEHCTBOBAHHON COPTHPOBAJIL-
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3JEKTPOHHAS JIMHEMHAS
MOIEJIb
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Ot penakropa

daektponubie Moaend tHna MIIT-4 uw UIIT-5 B HacTosiee Bpemsi oc-
BOEGHH B TNPOH3BOACTBE H HCIOJNb3YIOTCA B NMPAKTHYECKHX HAYYHO-HCCaAENo-
BaTeJIbCKHX pa3paboTKax.
Knacc pewaembix Ha Mogensx HIIT-4 u HMIIT-5 sapau (c orHOCH-
TeJLHOA MOrpelIHOCThIO, He NpeBocxofsuled Beduunny 5—10%) orpanuun-
BaeTCA OObIYHHIMHM YCTOHUHBBLIMH NHHAMHYECKHMMH cHcTeMaMH fo 6-ro—10-ro
NopsifiKa, peilieHHe KOTOPbIX He3HAYHTEJbHO M3MEHSeTCs NpH MaJblX BapHa-
LHAX HX KO3(MHUUEHTOB H HayaibHbIX ycioBi. Toraa e, Koraa ¢ noMoILbIO
moneneit UIT-4 u UIIT-5 npou3BOAATCS HCC/EA0BAHHS HEYCTCHUHBBIX M-
HaMHUYeCKHX CHCTEeM, MPUOGOPHOe pelleHHe B PAAE CJyyaeB MOXET COLEPXKaTb
3HAUMTEJbHYIO MOIPelHOCT, 06YCJIOBIHBAEMYIO HA/IHYHEM B CXeMe MOJelH
3IEKTPOABHKYIIEHA CHabl Apeiida ycHauTened, a Takxe HETOYHOCTbIO 3aja-
HHSL KO3()MUHEHTOB CHCTeMbl H HauyallbHbIX YCJIOBHH.
C 1enblo CYIECTBEHHOrO pacuiMpeHus o6/1acTH NPHMEHHMOCTH JHHeH-
HbIX SMEKTPOHHBIX MojeJell HenpepbiBHOro fAeHcTBua B 1951—1952 rr.
6b1a NpOM3BeNeHa pa3paboTKa HOBOK 3jieKTPoHHOH Moaenau thna MIIT-9,
i obnajnaioueii no cpasHenHio ¢ moxeasimu thna MITT-4 v MUIIT-5 ayummmu
TeXHHYCCKHMH XapaKTepPHCTHKAaMH, a HMEHHO:
7 1. Mogens MIIT-9, nocTpoeHHast MO CTPYKTYPHO-CEKUHOHHOMY TNpHH-
i LHNY M COAepXKallas 3HAYHTeNbHOEe YHCJO G/OKOB OMepauHOHHbIX YCHJHTe-
J1e#t, GJIOKOB MOCTOSHHBIX KO3(HUHEHTOB H GJIOKOR NepeMeHHbIX KO3(HUHeH-
TOB, N03BOJIIET COCTABJATH CJOXKHbIE CXeMbl 11 MOJEIHPOBAHHS [HHAMH-
qecKHX CHCTeM BbICOKOTo mopsiaka (mo 16-ro).

2. B monenn MIIT-9 6Goku onepalMOHHbIX YCHJIHTeNeH HMEKT BecbMa
Manblit apeii¢ 6Jaroaaps NPHMEHEHHIO B HHX YCHJHTe/ed MOCTORHHOTO TOKa
tuna YIIT-6 co CTaGHJH3HPOBAHHLIM «HyJeM» (4af YcHaHTeJeH Tuna
YTIT-6 Bennunna 3. 1. C. Apefia, NpHBEleRHan Ko BXoly, paBia 40—50 xxe
3a 10 MHH.), YTO 3HAUYHTEJIbHO CHH)XaeT MOrPeWHOCTb OT 3. A. C. npefda
NDH HCCNIeOBAHHH HAa MOMEJNH CHCTEM, HMEIOLIHX HEeYCTOHU#BOe peLieHHe.

3. B mozenu MIIT-9 nepemenHble KO3(HUHEHTbl BOCNPOM3BOAATCA B

BHIE CTYNEHYaTHIX KPHBBIX C GOJbluell TOYHOCTHIO, YEM B [PEALIECTBYIOUIHX.
THuax Mopeneit MIIT-4 u UIIT-5, 6naronapsi BO3MOXHOCTH Pa3GHEeHHs HX
rpadHKOB N0 OCH BPeMeHH Ha HepaBHble HHTepBajbi (O 3aAaHHOA npor-
pamme).
o 4. KouctpyxtHHOoe noctpoedre moaenn MIIT-Q nossonsieT 3KOHOMHYHO
¢ H C MHHHMajibHbiM YHCJOM GJIOKOB COCTaB/siTb UYaCTHYIO CXeMY [HHaMH-
YeCKHX Mojie/lell B COOTBETCTBHHM C HCCJENyeMOH CHCTeMOH, NMpHueM Bce oC-
HOBHble COeJlHHEHHsi 6I0KOB MeXAY COGOiH MOryT NMpPOH3BOAHTBCA Ha OLHOM
yeHTpajibHOM HaGopHOM mnone.

3

ized Copy Approved for Release 2010/07/09 : CIA—RDP81—01043ROOO40010001774



Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

5. B momenn MIIT-O npepycMoTpena BO3MOXXHOCTb TNOauyH Ha BXOA
HHTETPHPYIOLIHX GOKOB 3HAYHTENLHOrO ypcna (1o 12) BHEWHHX BO3My1lle-
WUl ‘W BO3/IEACTBHIA OT peasibHbiX NpHGOPOB HCCIENYeMOH CHCTEMb aBTOMa-
THYECKOTO PeryiupoBaHHs.

Bce BbiluenepeulcJenHbie 00CTosTeNbCTBA 1103BOJIHJIH TPAKTHYECKH MpH-
MeHHTb Mopeab MIIT-9 Jnsi peuienusi CHCTEM nuneliHbX AH(epeHIHalbHbIX
ypanneﬂﬁﬁ C NOCTOSIHHBIMH H NepeMeHHbIMH KO3(HIHEHTaMH BbLICOKOro 1o-
pfifKa, a TaKXe CHCTEM JIMHEeAHBIX AM@Epei:l'LlMaJlele ypaBHeHHH C NOCTo-
AHHBIMH KOS(MIIHEHTAMH, HMEIOUHX HEYCTOHIHBOE peiienHe (NOJIONHTENb:
Hbie JeACTBHTENbHbIE KOPHH).

ized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

lFnasa 1

HA3HAYEHUE W OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTUKH
CTPYKTYPHO-CEKLUIMOHHOHM 3JIEKTPOHHOH JIMHEHHOH
MOJEJIA THNA MIT-9

CTpyKTypHO-CEKIHOHHAs 3JIEKTPOHHAs NuHeiiHast Momenb THna MIIT-9
ABAAETCS N1a6OpaTOPHOH YCTAHOBKOH M TNpEAHA3HAYaeTCs AN MCCICNOBAHHMSA
JUHAMHKA CHCTEM aBTOMAaTHYECKOTO PEryJHPOBAHHS, OMHCLIBAEMbIX nHHeH-
HbIMH AHdepeHLHaIbHbIMH yDABHEHHAMH BHAA

n
dx;
v Eaij &) x;+ fi (D),

i=1

i=1,23,....n (.1

rue:

X{ H Xj— HEH3BeCTHbIE ¢byHKIUE BpeMeHn t

fi(t) — Boamywalowye BO3ICHCTBHS,
a;; () — KO(HIHMEHTbl HHTETPUPYEMON CHCTEMbI.

Sra e Moienb B pAle ClydaeB NpUMEHSIETCS TAKXE B KauecTse mare:
MATHUECKOH CYETHOH MALIMHBI (3JIEKTPOHHTErpaTopa) ANf PeLICHHS CUCTEM
JMHElHbIX AH(EepeHLHaNbHbIX YPAaBHEHHA BHAA (1.1) ¢ MOCTOSIHHBIMH H Tie-
peMeHHbiMH Kod(uienTamu. OCHOBHbIE TEXHHUYECKHE XapaKTEPHCTHKH Mo-
aenu MIIT-9 caeayoumue:

1. O6blyHbIi MOPAAOK PeLIaeMoil 11a MOJENH CHCTEMbI JiMHeRHbIX pHde-
peHUHaNbHBIX YpaBHEHHHA (1.1) — nsesajuatslit (B OTACJbHBIX Clydasx MO-
KeT 6biTb W BblllE).

9. MIIT-9 COCTOMT M3 KOMIUIEKCA OTAEJLHBIX CEKUMH H 6JI0KOB, H3 KO-
TOpBIX COCTABSETCA CXeMa MOJEJH [Jist 4aCTHOTO caydas B COOTBETCTBHH C
HHTErpHPYEMOil CHCTeMOH (1.1).

3. Mogenb NpelycMaTpHBAeT BO3MOXKHOCTh OJHOBPEMEHHOTO BBOAA 1O
48 mepeMeHHbBIX H 48 1OCTOSAHHBIX KO3(QHIHEHTOB CHCTEMbI (1.1). Ywucao
OCTOSIHHBIX KO3(HIHEHTOB MOXeT ObiTh 3HAUHTENbHO YBENHYEHO NpH noA-
KJIOUEHHH K JOMOJHHTENbHbIM BXOJaM GJIOKOB OMepauHOHHbIX ycuauTene
BHELIHAX COMPOTHBJEHHI 06paTHOM CBA3H.

KoaHLHEHTbI HHTErPHPYEMO# CHCTEMBL ajj (¢) ycraHaBJHBaIOTCSI Ha
MOeNM B BHAE NPOH3BEAEHHsT ABYX COMHOXHTEjNEH, OAHHM H3 KOTOPBIX SiB-
jseTcsi MacuTaGHbili  KosguuuenT K, oOwHi Aas BCeX KO3(HUHEHTOB
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OJIHOTO ypPaBHeHHsI CHCTEeMbl (1.1) u onpenensiouki KX macwTab, a ApPyruM
COMHOXMTENIEM SIBJSIeTCS Kod(hHUueHT oy (£), ¢ moMoulbio KOTOpOro ycTa-
HapBJMBAIOTCS 3Hauauue LHGPBl ITHX KO9(HIHEHTOB.

BenuunHbl MaclTabHbix Kos(uuuentos Ky Haxopdrca B npeaenax or
1000 10 0,01 ¥ MMeIOT 3HaUeHHs!, KpATHBIE AECAT H: 1000, 100, 10, 1, 0,1 0,01.

[paduKki nepeMeHHbIX KOIQHUHEHTOB B MOIEeNH BOCNPOH3BOAATCA B
(YHKUMH BpeMEHH B BHAE KPHBBIX € KYCOUHO-TIOCTOAHHDbIMH 3HAYCHAAMH B
nHTepsanax pasbuenus. Ilpu HaGope rpadHKOB oy (t) Becb pabounii Aua-
na3oH W3MEHeHHsi KO3(HUHEHTOB AeNHTCH N0 ocH BpeMeHH Ha 100 uuTepsa-
no AT, BHYTPH KOTOPBIX 3HAUYeHH: KO3(HILHEHTOB OCTAIOTCsS  MOCTOsHH-

upiMH. Benuuunpl nutepsanoB AT; MOryT ObiTh Kak paBHbIMH, Tak H Hepas-

HLIMH. :
OpauHaThl KOI(HLUHEHTOB O (f) naGuparoTcsi C TOUHOCTHIO +0,5%
BeJIMYHHBl MacLITAGHOrO KO3(hHIlHEHTa. BenHuuHbl HHTEPBAJIOB AT; 3ana-
JoTes ¢ TourocTbio mo 0,125 cex. JInHTeNbHOCTE OAHOTO paGouero 1HKna pas-
BEPTKH KOI(HIUEHTOB MOXET PaBHATHCA 12,5, 25, 50, 100, 200 cex.

[lns BOCNIPOM3BENEHHsT Ha MOLENH 3HaKonepeMeHHbIX KO3(HIHEHTOB
G/OK TepeMeHHOro Kod(HIHeHTa KOMOMHHPYETCS C GJIOKOM MOCTOSIHHOTO
KO3()HIIHEeHTa, C TIOMOIIBIO KOTOPOro CMellaeTcst ypoBeHb BOCMPOH3BOJAHMOrO
rpaduka. .

Jlnst yBenuyeHHs TOUHOCTH Habopa rpadHKOB a {j (t) B Kaxnaplii nepe-
MeHHbIF KOI(HUMEHT Ha MOJENH BBOAHTCH [OTMONAKTENbHbIH HHAHBHAYaJb-
Hbili MacwTaGHbI MHOXHTENb K“(j TakuM 06pa3oM, 4To6b ObisH crpaBea-

JIMBbl paBEHCTBA

aj )= al)‘ (t) KﬂinMl s (1.2)

2 () =ay* (£) Kan‘v

roe K, — uMeer 3Hauenns B npenenax ot 0 mo 1 uepes 0,1. Ecnu Makch-
i
MaJlbHOe 3HaueHHe rpaduka aii‘_m nmpu K “iJ: 1 Mano, TO 3a CYeT yMeHb"
[ienns macmTabroro kosduuuenta K, MOXHO YBENMuHTD 3HaueHue a{‘jmc
ij

i TeM caMbIM anpOKCHMHPOBATb FPaMK MepeMeHHoro koaduuuenta 6ob-
|LIMM YHCJIOM CTyreHeH Mo oCH OpAHHAT.

MocTosiHHbIE KOS(MHUHEHTH Ha MOAeNH HabHpaloTCs C TOYHOCTBIO B
3 3uaka, a MepeMeHHble — ¢ TOYHOCTbIO B /B2 3HaKa (npu K“i] =1) or
snauenns macmTaGHoro kospuupuenta K.

4. TlepeMeHHbIe CHCTEMB (1.1) x;(f) BblpaxaioTcss B BHIE MIHOBEH:
nbix sHauenuit  U;(f) HanpmKeHHs MOCTOSHHOrO TOKa, TPHYEM AHAnasoH
ux H3MeHeHHsl JeXuT B npejenax t+ 1006.

xi(2)

d
Bce nepemeHnbie X ((f) u HX TNpOH3BOAHBIE at MoryT Habaio-

JaThCsl MO CTPEJIOYHLIM HPHGODHM, MMEIOUIUM HYJb TIO CepefvHe H NOAKJIIO-
yaeMbiM K BbIXOAaM CO0TBETCTBYHOLHX onepauHoHHbIX ycn.nwreneﬁ. st
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x; (¢
perucTpauuy BenHUMH X (f) M -—7';1 NPUMEHSIIOTCS BHEUIHHe H3MEepH-
TenbHbie npuGOpsl (Hanpumep, uinefigosbie ocuuaorpadbl), noaxioyaembie
K BbIXOZaM GJOKOB ONEPaUOHHbIX YCHJHTesel, BbiBEICHHbIM Ha KJEMMbl,
pacno/ioXeHHble Ha JIMUEBbIX NaHensx cekuuit COY.
5. HauanbHble ycloBHA AJs BCEX NepeMeHHbix X ;(f) 3ajaiorcs B AHa-
nasone £ 100 8.

6. Conpsxenue Momenn MIIT-9 c peaibHbiM pPeryssitopoM MPOH3BO-
LHTCS C TIOMOIIbIO THIOBBIX GJIOKOB ONEPALHOHHBIX YCHJHTEeH, MarasuHos
[OCTOSHHBIX KOS(QHUHEHTOB H GJIOKOB MePeMeHHbX KOI(HUHEHTOB.

7. TounocTb BoCHpoM3BefeHHs cucreMbl (1.1) Ha Mopend MIIT-9 onpe-
fensieTcsl CHENYIOUHMH OCHOBHLIMH (pakTopaMu:

a) TOYHOCTBIO BbINOJHEHHs OTACNbHbIX MaTEMaTHUCCKHX onepauuit ¢
[IOMOILIBIO GJOKOB OMNeEpALHOHHBIX YCHJHTENeH, KoTopas paBHa +0,2%;

6) TOYHOCTBIO YCTGHOBKH Ha MOAEJH KOI(QHUHEHTOB MHTErpHpyeMo#
cucteMbl, pasHoit +0,4% 3naueHus MaciuTaBHOro Ko3(hHIHEHTa;

B) npeiipoM yCHJIHMTenell MOCTOSHHOTO TOKa, KOTOpbI MPH HHTErpHPO-
BaHHH HA MOJENM ChcTeMbl ypaHeHuit (1.1) urpaer pojib Majbix BO3MYLA-
IOLHX CHL

B Momenu Apeii(p yCHIHTeJed MOCTOSHHOTO TOKa, npuBeAeHHbI K HX
BXO/y, He MpeBblliaeT BeJHYHHbI 40 mxg 3a 10 MuH.;

r) TOUHOCTBIO 3aaHHsl HayasbHbIX ycnoBui, KoTopasi OOBIYHO paBHa
+ 1% MaKCHMaJbHOrO 3HAYeHHs LWKajibl NPHGOpa YCTAHOBKH HaualbHbIX
ycJoBHil (3aBHCUT OT Kjacca 3Toro npu6opa);

1) XapakTepoM  (CTENeHbIo YCTOHUMBOCTH) — CaMOH HHTerpHpyemo#
CHCTEMBI.

8. Bce ynpaBiieHHe MOAENbIO MIIT-9 cocpeaoToyeHO Ha MaHeasX Myhb-
Ta ynpaBieHHss H Giokax ynpabJeHHs CeKUHil OMepalUOHHBIX YCHJHTENeH.
Ha ‘nyabTe ynpasieHusi MONENH MPOH3BOAMTCS 3ajlaHHe peKHMa paGoThl
6JIOKOB TepeMeHHbIX KOI(HUUMEHTOB, NMyCK H OCTaHOBKA paGouero mpouecca
H BO3BPAT CXEMbl MOJIENH B HCXOJHOE MOJOXKEHHE.

Ha 610Kax ynpaBieHHs! CeKuHil GJOKOB OMepalHOHHBIX yCHJIHTEJIeH MO-
CTOSHHOTO TOKA NPOW3BOLMTCS: YCTAaHOBKA HyJed ycuauTelell MOCTOSHHOrO
TOKa, 3ajaHHE HAYaNbHLIX YCJIOBHH nepeMeHHbIM Xi(f), KOHTPOIB BEIXONA
3a pomyctumbie npejesst 1008 BeIXOAHBIX HanpspkeHHE 6JOKOB omepaii-
OHHBIX yCHAMTeselt H HaGilofeHHe MO CTPENOYHbIM npu6opaM BeJHYHH
x; (8).

9. O6mee nuranue momenun MIIT-O ocyuiecTBAfieTCs OT CETH NepeMeH-
Horo Toka 2208, 50 ey ¥ MOCTOSIHHOro TOKa 26 8.

10. B cocras mogenu MIIT-9 BXoaaT ciieAyiollHe OCHOBHbIE 3JIEMEHTbI:

a) 4 CeKuMH ONepalHOHHBIX ycunutenei (¢ GJIOKaMH YNpaBJieHHs);

6) 48 GJIOKOB OMEPALLHOHHBIX YCHJIHTEJeH (16 unTerpHpyiolHX GJIOKOB
runa BOY-3 # 32 ycuauTelbHbIX 6JOKa THMNA BOY-4). B xaxawifi 6ok
BOY BxomuT ofHH ycuautenb tuna YIIT-6;

B) 48 NOMOJHHTENBHBIX KOJNOAOK BXOXHBIX CONpOTHBJIEHHH 0GpaTHO#H
cessu BOY;

r) 4 ceKUHH GJIOKOB MepeMeHHbIX KO3(DHLLHEHTOB;

1) 48 OCHOBHbIX GJOKOB MEPEeMEHHbIX koatuuuentoB tuna CB-5-0;

e) 48 mporpaMMHBIX G/IOKOB NEPEMEHHbIX KOI(HUHEHTOB THNA CB-5-IT;

7




Sanitized Col oved for Release 2010/07/09 : Cl.

%) 4 Marasuha TOCTOSTHHBIX KOS(HIMEHTOB THMA MIO-1;

3) MyJLT ynpaBjieHHs MOLENH;

1) HabopHoe moJsie MOJAEJH;

K) creuManbiblit KBapUEBbIi reHepaTop THMA CKT-2 Ha 50 24;

21) 4 Gnoka NWTaHHs THNA ACB-1 ¢ ¢eppope3oHanCHbIMH cTaGHAH3aTO-
pamu tuna DI1A-58 u 2 Gaoka nuTaHHs wakana tina BITH-1;

M) KoMmjekT KaGeneil KOMMYTALHOHHBIX LIYHTOB;

H) KOMIJIEKT 3allaCHbIX uactei;

0) peryJMpOBOYHbI HHCTPYMEHT.

10. B xauyecTse mpaGopoB AJs MPOBEPKH H HANANKH OCHOBHbIX 6JIOKOB
MOZeJH K Hell npHAaTCs:

a) nyaptel [1Y-2 u T1B-1 ans nposepkH ycuauTeNiell NOCTOSHHOTO Toka
tuna YIIT-6 u ux BHOpPaToOpoB;

6) nyast TICB-2 nasi NpoOBEPKH CMEHHLIX 6710KOB TIepeMEHHBIX KO3(H-
nmento Ttuna CB-5;

) nyabt IBI1 Ans npoBepKH 6aokop nutanua tana SCB-1.

043R000400100017-

laasa 2

NPHHLUHKNDBI NOCTPOEHHS CXEMbl MOIEJH

Ilns pelueHnsi 3alaHHON CHCTEMbI (1.1) nuHeilHasi 3MEKTPOHHAs MOZeNb
JOJXKHA MMeTb CJeAylolliHe 3BEHbs:

a) 6/10KH BBOJA NMOCTOSHHBIX H MEPEMEHHBIX KOS(QUUHEHTOB, C MOMOLLbIO
KOTOPBIX OCYLUECTBJIETCS YMHOXKeHHe MepeMEeHHbIX Uj(t) Ha KOIHUHEHTHI
ay (63

6) CyMMHpYylouHe 3BeHbsl, NpPOHU3BOAsLILHE CYMMHpOBaHHE BEJIHYHH

() Uy(t);

B) MacwTaGHble 3BeHbs, ONpelesiolHe Mmactutab Ky KO3QHLHEHTOB
aij(f)  KaXporo ypasHeHHs nepsoro nopsinka cucremst (1.1);
) HHTErpHpyioue 3BeHbs, NPOH3BOARILHE HHTErPHPOBAHHE CYMMbl

n
Kyi Yo (B U;(0)5
j=1

1) MHBEDTHPYIOUIHE 3BeHbsl, C MOMOILbIO KOTOPbIX 3HAK MpH nepeMeH-
Hbix  Uj(f) Ha BbIXOJle HHTErpHPYIOLIHX 3BEHbEB H3MEHACTCH HA NpPOTHBO-
MOJIOXKHBIH.

Onepauuy CyMMHPOBaHHsI, YMHOXeHHS Ha MacwTabHbll  KOI(QHIHEHT,
HHTErPHPOBAHHA M WHBEDTHPOBAHHS B MOLGIH MIIT-9 ocywectBasiores 6J0-
KaMH ONepalMOHHBIX YCHJHTENEH.

§ 1. NPUHUHKN JEACTBHSA BJIOKOB ONMEPALLHOHHBIX YCHJIHTEJER

JlefictBue GJIOKOB OMEPaHOHHBIX yeunuteneit mogenn MIIT-9 ocHoBbl-
BaeTcsl Ha MPUMEHEHHH 3JIEKTPOHHOTO YCHIHTENS MOCTOSIHHOTO TOKa, MMelo-
ero GoablIOi KOI(PHUHEHT YCHIEHHS B CXeme ryBOKHX OTPHLLATENIBHBIX
obpatabix cpascit. Cxema, NMOSCHAIOMAR NPUHIHM pa6oThl ONepaLHOHHOTO
yCHJIMTENS, NPEeACTaBJeHa Ha ¢ur. 2.1

Ha cxeme ¥ u ¥)-- YCHIHT@NH TOCTOSHHOTO Toka, Z,(p) 1 Z,(p)— nmne-
JlaHLpbl 0OPaTHOM CBA3H. YCHAKTENb MOCTOSIHHONO TOKA 'Y o6nanaer xopoiuei
4aCTOTHOH XapaKTepPHCTHKON, HO HMeEeT 3HAYMTENbHbIH Apeid, CBOACTBEHHbIH
YCHAHTESAM TIOCTOAHHOMC TOKA C rajbBaHHYeCKOl CBs3bIO MEXIy Kacka-
namu. Ero Ko3QHuHeHT YCHJIEHHS k no 3HaKky oTpuuaTeseH. [las KOMMeH-
cauuu apefiha Hyns CXeMbl YCHIHTENs Y npeaHa3HayaeTcsi YCHJHTeNb Yy,

9
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MMelOWHMil OueHb Manbiii apeid, HO o6afaloluit  NI0X0H 4acTOTHOM Xa-
paKTepHCTHKOH. Kod(HUHEHT YCHIeHHS k, ycuauTeNs MO 3HAKY TNONOKH-

TeJIeH.

Gur. 2.1.

Ecniu MpUHSATb, YTO BXONHbIE COMPOTHBJICHHA obonx ycunuTenel Gecko-
HeYHO BEJWKHM, TO YPaBHEHWsi, ONHCbiBaiouwe cxeMmy ¢ur. 2.1, moryr 6bITb
3anucaHbl B ONEpaToOpHoil (OpMe CIe/yIOWHM 06pa3oM:

e, (p) =kee(p),

E(p)=— kle(p) + e (P),
U(p)—e(p) =P Z:(p),
e(p)—E(P)=1(p) Z:(p)-

Orciona CAeAyer, 4TO ONepaTOpHbifi KOI(HUMEHT YCHJCHHT CXeMbl Oyzet
pasen:

(2.1)

_ Zy(p)
=Eﬁ=__ Z,(p)
KO=p) o [1 +z,(p)J ' ®2)
FaE L T Z0)

Kak BHAHO M3 BhipaxeHust (2.2), omepaTopHbIi KO3(HUKEHT YCHJIEHHS
3BeHA NPAKTHYECKH He OYNET 3aBHCETh OT BEJHUHHbI KOS(HUHEHTOB K H &,
ecnn npoussenenue k(1 + &) Gyaer swauutenbho Sonbuie 1. Tlpu sTomM:

K(p) =7 (23)
Eciu
Z,(p)=R, a Z,(p)=R,,
10

K(p)= —g—f (2.4)
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W 3BEHO fIBJSETCS YCHAMTeNbHLIM (1M, TOuHee, MacwTaGHbiM). B uyacTHoM
cayuae, npu Ry = R, oHO, He H3MeHsisi BXOJXHOH BeHYHHLI MO aBCONIOTHOMY
3HaueHHlo, MeHsieT ee 3HAK Ha l'l[)OTHBOI'IOJ'lO)KHbIﬁ, T. €. CJYXKHT HHBEpPTOD-
HbIM 3BEHOM.

Ipu

Zy(p)=R n Z,(p)= l
pC

K(p)= (2:8)

1.

PRC’
T. €. 38¢HO, CTAHOBHTCH HHTETrpPH-
PYIOILHM C MOCTOSIHHOW BPEMEHH,
pasuoii T=RC. C nomMouwbio CxeMbl
BKJIOYEHHs1 00pAaTHLIX CBs3eH, IPH-
BeJeHHO# Ha ¢ur. 2.2, nNpou3BO-
JHTCSl CyMMHPOBAHHE HECKOJBKHX
BEJIHYHH,
Cxema 3Ta OIHCbIBAeTCH CJIe}lleU.lHMPl YpaBHEHHSAMH!

2 5 =54(p),
=1
- e (p+T
=2l +Rj 18
- _~E(p)+e(p) (26)
W=="Zm

E(p)=—He(p) + & ()],

E(p) = #l .
1
Orkyna:

g 1 Z,(p) 310i(p)
E(m[l + m‘frr)‘(‘ +,S(_;?‘l>]=_z°(m 232 en

B npenene npu
k(ky+1)—> 00

n
E(p)=—Z(p) Y, %f—”—). 28)
=1
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Ecam Z,(p) = Re=R, = R.=. . .=R, ="Ri To 38eHO Gyner cyMMH-
PYIOLIHM C KOI(HUMEHTOM YCHJIGHHS MO KAKOMY BXOLY, PaBHbIM eAHHHILC.

5.6 mrom

%

&

R,

®ur, 2.4.

1
Ecnu Z,(p)= R,-, TO 3BEHO OYAET COBMellaTh OHOBPEMEHHO H byHKUHK

CYMMHUDYIOIIEro 3BeHa H (YHKIHH HHTErpHpYIOLLero 3seHa.
12

Bce ykasaHHble onepaiuii oCylmecTisiores B Mojei Grnokamu onepa-
WHOHHBIX YCHAHTENICH, KOTOphie JjeasTest Ha asa tuna: BOY-3 w BOY-4
C nomoibio GJOKOR ollepaloliblX  yeuareaeii BOY-3 npourssopurest it
TCIPUPOBAHIE  BXOAHONH BejnuiHb (CM. (ir. 2.3) ¢ NOCTORHNON  BpeMenn
T =1, 0,1, 0,01 cek. C nomoiwnlo GaoKos onepaitnommx yewmeaci BOY-4
(dur. 2.4) NPOH3BOAHTCS YCHICHHC BXOJHOH  BEJHUMHLL (M3IMCHEIHE Mac-
wra6a) ¢ kosbuuuentom yeunctiusi, pasupm Ky =001, 0.1, 1, 10, 100.

H.ﬂﬂ CYMMHPOBAHHSI HECKOJIbKHX BEJIMYHH B OIOKAX OnepanronnnLIx yen
nuTesiell 0GOMX THNICE MPCAYCMOTpEH Aofoanuteabiiii pxoy (JIB), x xoto-
pOMY NOAKJIOUAOTCH JIOMOJIHUTEJbHBIC BXOJIHbIC  CONPOTHBICHH (76|)HIHM,\'
cBsizeil. Bcero Ha KaK/[IOM M3 GJIOKOB MOXKHO CYMMHpPOBATHL 10 12 penwunm.

B kauectse ycuauTensm noctosHuoro Toka & moacan MIT-9 np
usiercst yeunureab tana YIIT-6, 1 KOTOPOTO NPONIBEACHAC KOIPHILUCHTOB
ycunenust Rk + 1) = 100.000.000.

§ 2. NPHHLHKN BBOJA KG3®HLHEHTOB HCCJIEAYEMOA CHUCTEMBI

BJOKH BBO/IA KOI(HUHMEHTOB MMEIOT CBOCH OCHOBHOM (yHKIMER nocrpo-
M3BeJEHHE BO BPEMEHH TPAQUKOB KOIGHUMEHTOR  %j (L), KOTOPLIC OTinua-
nch Gbi OT rpadMKoB 3afantbix KosGuimenton ajj(f) cactempr (1.1) Toabko
MaCLUTaGOM, H YMHOXCHHE HX Ha COOTBETCTBYIOULUE BCIHUUHBI Xj .

Monyuense nepemeHHblX  Kos(uiticnton 2 () b Mojean  ocyuiecr-
BASETCS ¢ MOMOWbIO CXeMbl MOTCHUMOMETPd, Hz06paKenuoi Ha dur. 2.5.

d‘!
1

Pur. 2.6.

BeixogHoe HanpsikeHHe Uij MeKY ABHAKOM TOTEHIHOMETPa M 3eMieH
6y1eT paBHO a,](t)Uj B TOM CJyuae, eCIH ABHAKOK [OTEHIHOMETpA mepe-
MeUideTcss TaKHM oépaaoyl, YTO OTHOUIEHHE COMDOTHBJIEHHA MENKIV JIRHKLKOM
H HayaJgoM [OTeHUHOMETpa K MNOJHOMY COIMPOTHEICHHIO MOTEHIIHOMETDa R
B KaIiblii MOMEHT BpeMeHH C’JY.IET paBHO 3HAHEHHIO COOTB(’:TC‘TByZ!JH[QW op-
ZMHATH Ha rpaduKe NepeMEeHHOro KodQHuHeHTa (L) (dur. 2.6):

(2.9)
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Poap moTeHuHomerpa, ABHXOK KOTOPOro ﬂe[)eMeULﬂCTCﬂ no llﬂﬂaliHOﬁ
nporpamme, B MOJEJIH BbIMOJHACT yCTpOﬁCTBO, npeacraBicHHoc Ha (pl(l‘_ 2.7.

Fdﬁéﬁ Pro Us dnoxa
”fz_’f" 99t ynpabren

o82y
- ey
2w
s efeu

lofhu

0m zenepomopo
umnynscob - §o

C nomouibio 1arosoro nepekJiouatenss My (tuna wuckarteas L1IH-50/4)
OCYLIECTBJISIGTCS CKAYKoOOpa3HOe MepeMelleHie ABHKKA NOTeHIHOMeTpa
NPE/CTaBJEHHOTO Ha (Ur. 2.5, UTO 3KBUBAJEHTHO Pa3CHeHHIO rpaduka ngc:
NPOH3BOAHMOTO NEPeMEHHOro Ko3(bHUMeHTa Ha HHTepBanubl A T no ocu spe-
MEHH. v

Huteppansl A Ti MOryT GbiTh KaK PaBHbIMH, Tak W He paBHbiMiL B nep-
BOM Clyyae Ha OOMOTKY HCKaTenst H\ nopaiotest umnyJibel uanpm.«emmpc
HEKOTOPOH MOCTOAHHOH YacToTOH f,, W Ha HaGopHoM noae a Ha-
GupaioTCs TOJIBKO 3HaueHHs OpAHHAT Kos(iudenta. Bo Bropom cayyae

14

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

CIA-RDP81-01043R000400100017-4

WMNYJIbChl HANPSKEHHs nofaloTest Ha 06MOTKY HCKaTens H, no uexoropoil
nporpaMme, KoTopasi BbiPa0aTHIBAETCS C [OMOLLbIO HCKaTedsd H,. B arom
cayae, KPOMC BEJWUYMH ODJHHAT, HAGHPAETCs W MPOrpamMMa NepeKOUeHHs
wetox uckateds M. TIpUHLMN COCTABIICHHSI NPOTPaMMbl 3aKJlOUaeTCst B Cie-

&t

]
IUJ U (01001, +
0, +0001n)

: 000\ 3
- |

______________________ £

dur. 2.9.

ayiouien. Bee Bpemst pa3sepTKH KOI(HINEHTa BO BPEMCHH, KOTOPOE MOMKOET
6biTb paubiv 200, 100, 50, 25 u 12,5 cek., AenUTCA Ha paBHbIC HHTepBAJILI
lipﬁ‘MCH)I 7‘(},“ HAa Kak/loM TAKOM HHTepBaJe Ha 0().\IOTKy HeKaTeas 3a1aetci
HEKOTOPOE KOJHUECTBO HMIYJbCOB M, paBHOC 0wman 2% rae n=0,1, 2,3, 4.
MaKCHMaJIbHOE YIIC/10 HMIYJbCOB Muyaxc, 3ABUCHT OT BEJNHUHHbI To.

1 1

Ilpu wacrote pa3BepTKufy = "= == ~— Ha OOMOTKY HCKaTels H,
To 2 cex. ’

MoxeT Guitb nogano 0, 1, 2, 4, 8 uan 16 MMNyaLcoB HanpszKesus, Ipi

!

fo=1 Cen. MOKET GbiTb nofato 0, 1, 2, 4 w8 uanyascos i T. 4. Takuy
00pa3oM, T Y4acTKi TPadHKoB MepeMeHHbX KOI(HMIUHCHTOB, [AC HMECIOT
MCCTO KPYThble (DPOHTBI, MOKHO anpOKCHMHPOBATH GOJILUIHM  KOJIHUECTBOM
crynereii, a TaM, rae rpauk HMeer Maliblil  HaKJ/0H — HeOOJIbLIHM  KOJl-
4eCTBOM CTYNeHeil.

3uaucHusi OPAHHAT KPHBOit ayj (£) HAOHPAIOTCA ¢ NOMOLLBIO CTOCEKLION-
HOro fenuTedsi Hanpsukenust [, Ha BXOJ KOTOPOTO MOAKJIOUAIOTCSA BEJIHUHHLI
%j.B Tom cayuae, ecii rpauki  Koa(uuHEeHTOB %5 (£) NO 3Haky nepe-
MeHHBL, TO CXeMe BJOKA TepeMeHHOro Kod(HIHMeHTa MpHAAeTes 60K NocTo-
SIHHOTO KO3(HUHEHTa, C TOMOLLBIO KOTOPOro CMeuacrest yponeHb rpapuia
TakHM 06pa3oM, YTOOh OH CTaJ He3HaKOMepeMEHHLIM (Qpur. 2.8).

Jlisi yBeJMYEHHs. TOYHOCTH BOCMPOH3BENCHHA MAbLIX MO BETHUMHE KO-
Guusentos a5 () B cxeme 6/10Ka TepeMeHHOro Ko3(HUHEHTa HMeeTcs mac-
\UTaGHDbI JeHTeAb HAMPSIKEHHS, C NOMOLLBIO KOTOPOro KOI(HIHEHT a;j ()

ﬂpC}lCTaBﬂﬂETCﬂ B BHAE ABYX COMHD)KHTCIleﬁ:

*
Q5 =% alj ’
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rae Ku *M'{ll",LUTaﬁthﬁ MHOXXHTEJIb, MDI"ylL\Hﬁ anHHMaTb 3HayeHus OT 0
ij

no | uepes 0,1. )
[ocTosiHHbIE KOIDHUHMEHTH B MOLCIH BBOAATCS AHAJIOTMYHO MepeMeH
HBIM KOI(UILMEHTAM ¢ FOMOULLIO TPEX/ACKAHOrO ACJHTENS HanpsKeHHs, 1o-
kasansoro Ha ¢ur. 2.9. ) )
JlenuTenn HanpsiKenus JI, w J, umeioT 1o OfHHHAAUATH CeKLHi paB
1IbIX COMPOTHBJEHHH, a ACTUTEND I3 — 10 cexumit. Tlpu mpHHATBIX B cxeme
BEMUMHAX A Ty, Ty Ty MMEIOT MECTO COOTHOLLICHHUSI:

ry="02r,
ry=02r.
ConpoTHBJIEHHS MEMCLY neuKKamu (@, 6) # (8, 2), TaKHM 06pa3om,
6yAyT PaBHbL
2 -10-0,2r,
r = — T =
a6 op 4+10-0,20
2ry-10-0,21,
o e
o 2r,+10:0,2r,
[To3TOMY, HE3aBHCHMO OT MOJIOKEHUs ABHKKOB a[,]é, g, 2, Ha JlenuTelb >
Gyner Bcerja noaaBaThCs HanpsiKeHue U“:—IB’ a na peanteas s —
nanpskenie Uar == U;100.
CXC 2.9) Gyner paBHO
Takum 06pasoM, HanpsikeHne Ha Buixoge cxembl (2.9) Oyaer pd
U= U;0,1 (n, +0,1n, + 0,01 ny),
rae My, M, 1, — HOMEpa BLIBOJOB CEKLHHA fenutenedt (W N2 MCHSIIOTCS
or 0 po 9, a N3 —OT 0 mo 10). C nomoumpio naGupaetcst neppas, ¢ 1o-

MOLLLBIO Mz — BTOpast H € MOMOWLBIO 713 — TpeTbfi 3Hauaule UHPPBI NOCTORH-
Horo Ko3dhuuueHTa MNpH nepeMeHHoM U;.

CIA-RDP81-01043R000400100017-4

Inasa 8

BJIOK-CXEMA MOJEJIY U EE OBLIEE KOHCTPYKTHBHOE
O0POPMJEHUE

Monens MIIT-9 no npHBLINY NOCTPORHHUS siBAACTCA CTPYKTYpHO-CEK-
HoHHOH Mojgienbio. OHa COCTOHT 3 psiad CeKIiil, B KOTOPbIX CIPYNmipo-
BaHbl OCHOBHbIE ee 6J10Kil — OJIOKI OnepauloHHbIX veunuTeiel, 0Joki nepe-
MeHHbIX KOS(ULHEHTOB H GJIOKH TOCTOSIHHBIX koa(piuuentoe. Cexuusi onepa-
wonsbix yenauteneir (COY) obeayxusaer 12 6JI0KOB ONepaLHOHHbIX YCH-
JiTesiel, KaXAOMy M3 KOTODbIX NpPHAACTCS AONOJHHTENbHAS KOJIOAKA LISt
BXONHBIX COMPOTHBIEHHH OGPaTHbIX CBA3EH. Jlasi 3ajanusi HauaJbHbIX YCJIO-
DHil, BH3YaJIbHOTO HaOJIOCAHA PELICHHA 3aldud no npuGopam, KOHTPOJS
HyJSl M KOHTPOAs BbIXOA& 33 paGounii JHanas’oH BHIXOAHBIX HanpsiKeHH i
BEOV B cexuu npeaycmorpet GJIOK ynpapJieHHst {BYCOVY).

Cekuysi TIEPEMCHHBIX KOI(HIHEHTOB (CIIK) oGcayxuBaer 12 0CHOBHBIX
6JI0KOB TiePeMEHHBIX KOI(DHIHEHTOB CB-5-0, Kam/AoMy k3 KOTOPbIX TpH-
jiaeTcst 1o OLHOMY TNpOrpaMMHOMY 6aoky CB-5-T1.

12 6110KOB TOCTOSHHBIX KOS(QHIHCHTOR OCBEAHHSAIOTCS B CEKLAIO nocro-
qHHBIX KOS(UIIHEHTOB HJM, HHAue, Marasui nenuteneil thna ML

Bcero B moseau MIIT-9 nmeercss no Hetbipe  CEKLHH Ka)XKI0ro THna.
Kpome TOro, B MOJieNb BXOAAT Cleyiollie Gaoku: 16 0j0KoB onepauuon-
HbIX YCHAWTCJICH THMA BOY-3 32 6.10Ka onepanHoHHbIX ycuaTeneii  THna
BOY-4, 48 Giokos CB-5-0, 24 6nokg CB-5-I1, nyabr ynpasietis MOJIeJIH
(ITY MIIT-9), xsapuepbiii resepartop CKT-2 u naGopoe none ITH. Ias
cOeHHeHHs GOKOB MEX1y Co0Oi B MOAel MpeiaycMmarpipaetes KOMIIJIEKT
COeMHUTENBHLIX WHYPOB H Kabeieil, npHyeM GAOKIl H CCKUHH Mexy co0oi
MOFYT COEMHHSITBCS B COOTBETCTBHM C JBYMS OCHOBHDIMH papHaHTaMH CXeMbl
kaBeabHbIX coefMHeHHit. B mepsom ciydae (¢ur. 3.3) coejMHEHHe CeKLHit
i GIOKOB MOLENH MEiAy COOOil OCYLIECTB/ACTEA € MOMOILBIO HaBOpHOro
nons [TH. Bo sropom cuyuae (¢ur. 3.4) HaGopHoe flojie OTCYTCTBYET, a BXO-
Abl H BBIXOMb GJIOKOB .MOZEMH KOMMYTHPYIOTCS HENOCPEIACTBERIY Coe/HHN-
TeJbHBIMH IIHYPAMH.

Kpome HBYX OCHOBHbIX BAapPHAHTOB COGIIHEHH: 6a0Kos Mexiy cobofi,
BO3MOXKHDLI B Apyrie. B uacTHOCTH, MOXHO 13 cexiii MoaeJn o0pasoBbiBaT
PAZL MOJC:IEl JUIsl PELICHHS CHCTEM GoJiee HH3KOIO TOPSAKA.

TTHTanHe 3J1EKTPOHHBIX GIOKOB MOAENH TPCH3BOAHTCA OT 4 3/1eKTPOHHO-
CTaGHINZ;IPOBAHHBIX ONOKOB MHTaHHs THMA 3CB-1, 2 6ji0KoB Hakaja THNA
BITH-1 u cern 127 6 nepemennoro Toka. Ha dur. 3.1 mpexcraBjieH BHI OX-
Hoii cexuud Monenn MIIT-9 co cropoHbl JHUEBBIX naHesieil  GJIOKOB, st
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YacTHOrO Cjyyasi pelieHus CHCTeMbl 4.ro nopsiika C MOCTOSHHBIMH H nepe-
MEHHBbIMH KOa(pH].lHeHTaMH. B HEHTpe HAXoAATCA CeKUHH nepeMeHHbIX KO3+

Py ZELL,L

r_L

$ur., 3.1

¢uunentos CITK (cieBa) W OnepauHOHHBIX yCHAHTeNed (cnpasa). Cnesa oT
cexumn CITK HaxoauTcsi myJsibT ynpaBJjenus, a cnpasa ot cekuud COY Ha-
xoauTcsi Marazun_jeawuteneli M. BXomsl # BbIXOAH GJOKOB COEAHHEHbI

266

Pur. 3.2,

Mexy COGOH C MOMOLIBI0 COeIMHHTEJIbHbIX LWHYPOB. CneBa OT MOJeJH Ha-
XoAauTCs wiefidoBblil ocuuyiorpad, npUMeHsieMblil ISl 3aMHCH peiueHHi Ha
ocumorpamme. Ha ur. 3.2 nan cOwwil BUAL MOJIHONO KOMIVIEKC OCHOBHbIX
60k08 Mozenn MIIT-9.
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Kpome yKasaHHbIX OCHOBHBIX 6JI0KOB, B KOMIIEKT MOJEeNH MIIT-9 Bxo0-
JST BCOMOTaTeNbHbE MyJbThl (Ais TNPOBEPKH H HACTPOHKH  yCHJUTeNed
VIIT-6, 60KOB TiepeMEHHbIX KOIQHUHEHTOB CB-5-0 u CB-5-I1 u G6aokKoB
nuranns SCB-1), peryjinpoBOuHbl HHCTPYMEHT H 3anacHbie YacTH.

TMoxpo6HOe OnHMcaHHe OCHOBHBIX cexuuit M Oaokos Mopean MIIT-9
naercst B raase 4.
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Tnasa 4
BJIOKHM MOILE/HU
§ 1. OMEPALLHOHHBIE YCUJHUTEAU THIA BOY-3 H BOY-4

1. BJioK OnmepalHOHHOTO YCHIIMTENs BOY-3

Kak yKasbianoch paHee, 60K ONepauxoHHOro yeuaurens BOY-3 cay-
suT B Momean MITT-9 s BbiNOJHEHHA onepailuit wuTerpupoBanud. [pun-
uMnuanbHast dJeKTpHueckas cxema BOY-3 naHa Ha ¢ur. 4.1. [lo cBoemy
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Dur. 4.1

ycrpoiicTBy cxema 0/OKa BKJIOYAeT B cefst YCHJIHTENIb TIOCTOSIHHOTO TOKa H
Habop CONpOTHBIEHHIT 0OPaTHHIX cBsizedl. B KauyecTe YyCHJHMTENsi TNOCTOSH-
HOTO TOKa HCIONb3yeTCs YCHJIHTENb € MajlbiM apeipom Tuna YIIT-6, orw
CaHHe KOTOPOro MpHBOAMTCA HHXKE.

24

043R000400100017-

HaGop ueneit o6parHbix cBsi3ell COCTOMT M3 BXOMHBIX COMpPOTHBJICHHH Z
1 emkoctd C, BKIOYEHHOH MEeXJy BXOAOM H BBIXOAOM ycHauTens. B kauecT-
pe eMkocTH C B cxeme MpHMeEHEH npeunH3HOHHbIH CTHPO(JIEKCHDIM KoHjeHca-
Top Tuna KIIT' emkocTbio 1 srp +0,2%. ConpoTHBieHns Ry, Ry, ‘R3 noseo-
JISIOT TPOM3BOJHMTL HHTErpHpOBaHHE C nocrosHHbiMe Bpemenn RC =1, 0,1,
0,01 cek. B BOY-3 B KauecTse conporuenenuét Ri, Ri, R ncnonbaytores
NpeuyusHOHHbIe NPOBOJIOYHBIE CO* .
NPOTHB/EHHsI, MMeolHe  HOMH-
Haj COOTBETCTBEHHO |
100 kom u 10 KOM, BbIMOJIHEHHBIC
¢ rounoctbio 0,1%. YcTaHOBKA
Ha Gnoke HEOBXOAMMOH MOCTOSH-
HOM  BpeMeHH OCYLLeCTBJSETCS
nepekJioyaTeneM 11, uMeiolHKM
yeThipe (PHKCHPOBAHHBIX MOJOKE-
nusi. TPH MNOJIOXKEHHS COOTBETCT-

BYIOT 3HAYEHHIO — = 1,10 n
RC

100. B uerBepToM MOJIOMKEHHH,
0603HAUEHHOM HA CXeMe B,
ceTKa BXOAHOH JlaMIbl YCHJIHTE-
15l B peXMMe WHTerpHpoBaHus
HeNnocpeACTBEHHO BBIBOAHTCA Ha
kiemmy Kao. (Ha JIHLIEBOH Ma-
peiu GnoKa 3Ta KieMMa HMeeT
rakxe rpasuposky [B).B sToM our. 42
[ONIOXEHHH ~ Tiepekjioyarens B o
KayecTBe BXOJHbIX COMPOTHBJE-
HuUll MOXHO HCIIOJIb30BaTh BHELIHHE COTPOTHBJICHHS], PACTIONOKEHHbIE B cre-
L4 abHON IOTONHHTEIbHOMH KOJIOLKE BOY. Ilogx/ioueHue BHEIHHX COMPO-
TMBJIEHHH MOXeT ObiTh HeoOXOAMMO NpPH HCMOJb30BAHHH MHTErpUpyloUero
apeHa ONHO3DEMEHHO H Julsl CYMMHUPOBAHHST 1ieCKOJIbKHX BCJIHUMH, & TakKe
npi HHTErpupoBaliit ¢ TIOCTOSIHON BpeMeHH, HE pasnoit 1,0,1 uau 0,01 cex.
Cxema 3ajatiis HaudibHbIX yenosnit B BOY-3 cocTouT M3 2 compoTHB-
nenuit KBs u Re no 200 KoM # KOHTAKTOB 1Py u 2Py ynpapasioulero peje Py.
(MoTeniuomeTp 3a1ania HauaIbHbLX yeaoBiil BbiHeceH B GJOK ynpapJieHHs
CeKLHH OMnepalHoHIbIX yeunureiei BYCOY). Pese Py Ttina 13C-40 1pous-
BOZMT TIEPEK/IOUEHHE CXeMbl H3 PeXKIIMa 3ajaHHsi HAYadbHbIX ycaoBuii B pe-
JKHM HHTerpHpYIOLLEro 3peHa. Vnpasnenue cpaGatbiBaiiem pese Py mpo-
H3BOAMTCS C OOLLero MyJbTa YIPaBacHii: moneny. MIT-9. Kpowme Toro,
HMeeTCst BO3MOXKHOCTL OTKJIOUCHHA pene P, Ha KaxioM 6aoke BOVY-3
tymGaepom K
ConpOoTHBJIEHHE Ry = 5,6 MeOM, TIOAKJIOYEHHO® K CeTKe YCHAHTENS T10-
CTOSIHHOTO TOKA, MCKJIOaeT BO3MOMHOCTD BLIXOJA YCHJWTENs H3 pexuma
B MOMEHT TICpEJIeTa KOHTaKTOB pele P, , TaK KaK npu 3TOM uenb CeTKH YCH-
JIHTCAR HE OKa3biBAeTCsi PasOMKHYTOH.
JInst CORJMHEHHsT CXeMbl BOVY-3 ¢ ofuieit cxemMoi CeKUAn ofnepanHoHHbIX
yenaurenei COY cayxur 20-KOHTaKTHas WTEKKEpHA suska o, yepes Ko-
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TOPYIO MOABOAMTCS MATAHHE YCHIHTENS VIIT-6 u nanpsisenne 26 6 nuTanus
ynpapisiowero pene; u3 6noka BOY-3 B BYCOY Bbixoasar uen# 3ajlaHus
HAYANbHBIX YCIOBHE M PerysHpoBKi HYJ s yenaurens, a Takxe BbIBOAATCS
BXOJL W BbIXOL OJIOKa sl CORAHHCHHS C HABOPHLIM TIOJIEM MOAEMH.
KOHCTPYKTHBHO Gaok BOY-3 BhIMONHCH B BH/E OTAENBHOFO JIETKOCHeM-
HOFO MPHGOPA, KOTOPbII MOXHO BCTABHTDL B no0ylo suciiky cexuwit onepa-
LHoHHbIX yeuautescii. Ero BHEWIHHI BHA H BHIL CO CHAITLIM KOXKYXOM noka-
sanbl na dwr. 4.2 u 4.3. Ha CTaJIbHOM UACTH [Wacch yKpenJenbl OCHOBHbIE
SeMEeHTH CXeMbl: CTHPOQUIEKCHDI KOH/EHCATOp B 3alilHTHOM 9KpaHe, peJe
13C-40, npoBonoUiLIe CONPOTHBNLHIS (conpotusaenis Rs, Re xpenaArcsi Ha
CMeUHanbHbiX JBYXKOHTAKTHBIX KOJMOLOUKAX, a R+ KpenuTCst Ha KOJOMOUKAX

.

¢ OZHHM JIENecTKOM) M CMeiHanbHas Kpeneikuas rnata Ans ycuanteas
YIIT-6. CaM yCHIHTE/b BbiMOJHEH OTAE/bHbLIM JIerKOCheMHbiM 6JI0KOM, KO-
TophIfi coennHsieTcs C o6ueii cxemoit BOY-3 LreKKepHbIM COCAIHCHHEA.

ConpoTiiBienue AHOAHON HArpy3KH BLIXOLHOTO Kackala YIT-6 Bhine-
ceno Ha kapkac cekuun COY ¢ ueabio ymewbiucHii jarpesa Gnoka. [last
sToli ke LedH B KOKyxe G/0Ka CAE/IaHbl BEHTHATLHOHHDIC otpepcrusi. Ha
GHieBoH namesn GNOKA DACMONOKEHb MEPEK/lodaTeb, crieuHalibHble KieM-
Mbi, HMEIOLLHE TPaBHPOBKY «BXOM», «BBIXOLY, «J1B» (10MOAHUTEJIbHbIH BXOL),
| seMsHAs KAeMMa, cayxKalie Ans COGMHEHHS C JIpyru 640KaMH MO*
[eNH B COOTBETCTBHH CO CTPYKTYpHOI CXeMO# 3araui BHOWIER 1LHYPOBOI
KoMMyTauneii, TymGaep BKIIOUCHHUA H OTKJIOUCHIS  yNPaBASIOEro pene,
pyuka Ajas yAOOCTBA YCTAHOBKH Gnoka B Kapkac. [Lusi oGo3nauenist G10Ka
B COOTBETCTBH C '063HateHHAMH, NPHHATLIMI B CTPYKTYPHOH CXeMe 3a/auH,
Ha niLeBoil MaHeJH CAelaH Kapmaulek.

Ha 3anueil CTeHKe Kapkaca pacnojioxen BLIXOAHOI  20-KOHTaKTHbIH
uiTekkep. Bce zerann 60Ka 3ailHLICHDI JIErKOCLEMHBIM KOXKYXOM, KOTOPBIit
KpenuTcst K LaccH OAHHM HeBHIMAAAIOUHM BHHTOM.
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2. BJOK ONMEPaUHOHHOTO YCHIHTENS BOY-4

OnepauHOHHbIH yCHAHTENb BOY-4 B monenu MIIT-9 puimosifisieT onepa-
I\H yMHOXeHNs!, HHBEPTHpOBAHHA, a NpH. NOAKACSCHAH BHEWHAX BXOAHBIX
CconpoTHBNeHH OGpaTHOM CBA3H H onepaunio CyMMUPOBAHHA.

TpHHuMNHANbHAT NEKTPHIECKER cxema BOY-4 npuBoauTCs Ha QHT. 4.4.
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TMo cBoeMy ycTpOWCTBY OH MPeACTaBAET 060 yCHJHTeIb MOCTOSHHOMO TOKA
¢ aKTHBHBIMH COTIPOTHBJEHHAMH 0GPaTHbIX csizeit Z, W Z,. B BOY-4 TaK
e, Kak u B DOY-3, Hcnonb3yercs YCHJIHTeNIb € MaJlbiM aApefiom THNA
YOT-6.

Hafop aKkTHBHBIX conporisnennit [1i—Re nossoaser ycTaHaBiuBaTh C
MOMOLLBIO TNepekJioyaTens 1T K03(HUMEHTbl YCHJICHHS 0,01, 0,1, 1, 10, 100.
B KauecTse COMPOTHBIEHMI R\—Rs ncnonb3yiotes COMpPOTHEJ/IEHAs THNA
BC-2 67, nojoruauubie K HOMHHAJY, YKA3aHHOMY Ha cxeme, C TOYHOCTBIO
0,19% ¢ MOMOWbIO MOATOHOYHBIX KATYLIEK. -

B rnonoenHu neperniouatend, odo3naventoro Ha cxeme [B, cerka
BXOMHON JAMIbl YCHIHTENs MOJKIIOUATCS Ha kiemmy Kap, nph 3TOM 610K
BOY-4 MOXeT BbIMOJHATL ONepaumio CYMMHPOBaHHA NPH HCMOJIB30BAHHH B
KayecTse BXOIHbIX CONPOTHBJCHHH BHEUHHX COTMpPOTHBIEHHH, PaCMONIONKEH-
HbIX B [OTOJHHTENbHOMH KOJOAKE BOY.

Yepea 20-KOHTaKTHYIO LITEKKEPHYIO BHIKY Lo npou3BOAUTCS COEAHHE-
fue cxemn BOY-4 ¢ obuweit cxemoit cexuu COY: nojaioTcs LeNH NHTaHHA
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yenmurens YIIT-6 ¢ HanPSKEHUSAMH 43508, —350 8, +758, —190 4,
6,3 8 UOCTOSAHHOrO TOKA, 6,3 8 TMepeMeHHOro TOka (C OfHUM 3a3€MJeH-
HpiM nosocom) u 6,38 nepeMeHHoro
TOKA (OT He3a3eMICHHOTO HCTOYHH-
Ka), BXOJbI H BHIXOLb BOY-4 'u ueib
PeryIHPOBKU HYNs yCHAUTENSR.

KoncTpykTusHO GOK 'BOy-4
odopmieH AHANOrHIHO BOY-3. d1H
nBa Onoka spasiorcs Aast siuecK
Cexnuit COY B3aHMO3aMEHSACMLIMM.
Buemunit BHA BOY-4, a TaKxe BHI
CrO CO CHSATOMH KPHIUKOA MOKA3AHLI
Ha ¢ur. 4.5 n 4.6.

Ha crasbHOM WIACCH YCTaHOB-
JeHa KpemeiHas naata s yCcuas
rens YI1T-6. ConpoTHsJeHHA Ri—R;
CMOHTHPOBAHBl HA crienuaabHOl re-
runakcosoit mnate. Ha auneBo# ma-
HeaM PacnoJOXKeH NepexaioyaTend 1,
HONOMKEHHAS KOTOPOro OTMEUeHbl Ipa-
puposkoit [1B 0,01, 0,1, 1, 10, 100.

AHOMHOE COTIPOTHBJICHHE BLIXOIHOM MaMmibl yCHAHTENS C UENbIO YMEHb-
wenusi narpesa BOY-4 BbitieceHo Ha kapkac cekuun COY. [leranu Gnoka

®ur. 4.5.

Pur. 4.6.

33HILCHDI J1erKoCbeMHbIM KOXYXOM, KOTOprfi Kpenuted K 111acCH OAHHM
HCBbITNAAAI0LLHUM BHHTOM.

28

§ 2. YCHJIHTEND MOCTOSHHOTO TOKA THMA YnT-6
1. TMpuHuunuaabHas cxeMa npubopa

Yeunnreas tana YIIT-6 siBisietcs KOMOMHALMe#H YCHJMUTENst [MOCTOSH-
HOro TOKa C oGpaTHOHi cBf3blo W ycuaurens ¢ Moy AsiuHel. Y CHInTeNb
YI1T-6 npencrasnsier cofoit 3JEKTPOHHYIO CTATHUYECKYIO CHCTEMY PeryJsupo-
Banus, 00JaalouLyio MajibiM ApeiipoM HyJfi ¥ TO3BOJSIOWLYIO YCHJIMBATD,
CHFHAbl JIOCTATOYHOA I paboOThl 4acToTh! Ge3 aMIAMTYLHBIX H (DA30BbLIX
MCKaXKEeHWH.

Jeunumens
nepeMeHHOro
moKa

Ha ¢wur. 4.7 npeicrasnena cKeJeTHasi CxeMa YCHJAHTeas. Ou pa-
fotaer cedylouyim oopasom. Ha oxmi 3 KOHTAaKTOB BMOpaTOpa mnojaercs
llanpsiKeHHe C TOYKH A — ceTKH BXOAHOM NaMNlbl YCHJHTEJs TIOCTOSHHOIO
ToKa. Monyaupopanioe BHGpaTOpoOM HanpsKeHHe YCHIWBAGTCS YCHIHTCNCM
NepeMeHHOr0 TOKa, @ 3aTeM BLINpAMAsCTCS, (QUABTPYETCA W TOAaeTes Ha
yeinuTeb NOCTORHHOTO TOKA B TOUKE C.

Touka C npeacrasnsier CoB0H BTOPONl  BXOA YCHHTENs TMOCTOIUHOTO
ToKa, npilueM KOS(QHUMEHT YCHMCHHS YCHAHTEN: n6 Bxony C pabeH KO3(H-
JIKCHTY YCHJICHHS YCHIHTENS N0 BXOLLY A.

Iina Toro urtoObl myJibcaiHs HanpsukcHug, ofycnopaeHHas pabotoit
npepbiBaTens, e rnojpasanach G Ha BXOA ycuautens B Touke C, B cxeme
fpefycMoTpes  QHIBTP, oGeclieunBalouLii  oueHb  HeGoMbLIOH KOI(PHIHEHT
nynbcailki. Bxog ycunurens A takKe 3aLMIIEH OT MyJbcalui, 00yCJIOBICH-
HbiX paGoTo# npepuiBaTeds, JOCTATOUHO HAACKHBIM (PHABTPOM.

BbIXO/LHOE HAMPSKEHHE YCHIHTENA YIIT-6 npu paboTe B pexHme ycH-
JIHTEJIHOTO 3BeHa C KOI(QRUHEHTOM yeusenust K, CBA3aHO C HANPsKEHHEM
Ha BXOAE YCHJHTCIS cliefyiolieli 3aBHCHMOCTbIO!
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rpe E — BbIXOJIHO® HANpPsKEHHE,
(U — BXo[HOE HaNpsXeHHe,
Ae — npeiid HanpsKeHHs YCHNHTEN: NOCTOSIHHOTO  TOKA, nipHBeAeHHbI
KO BXOAY,
A E — nipeii. Hanpsikelins ycHautens ¢ MofyJasiiiHeil Ha BbIXOAE.

" Tleppuiii unes npaoi 4acTH ypaBHeHHs onpeiessier Tpebyemoe ycuie:
HUe, a BTOPOl WieH MPeAcTaBifcT co6oil nanpsxenic apedda Hynsd Ha BbI-
xome ycunutess. IlorpeiiHocts npi paGoTe ycunuTens THna YIIT-6 onpe-
AeNSIeTCA BTOPbIM YJICHOM BbIPAXEHHA. B ucssix VMeHbleHHs OUHOKH 3Ha-
yennss K u K, Oblii B3siThi 10CTATOYHO GONbIUMMH, TaK 4TO MPH NpaKTH-
\CCKOM MPHMENCHHH yCHAHTENs BTOPLIM y/eHOM BbIPaXKeHH: C JOCTATOUHOH
CTOHEHbI0 TOUHOCTH MOXKHO npeHedpeb. B stom cayuae phipaxenie 4.1 mo-
JKET OblTh 3aMKHCaHO B CAEAYIOWEM BIAL:

018

¢

Yepes nomeHuue-
merp  pezunupobru
HYSiA HO €M

— @ +3502018

o—+75

— Y o
E=—KU=—F"U. .2)

Bulpaxenie 4.2 MOKa3biBaeT, 4T0 veHAeHHEe YcuauTens THna VIIT-6
onpejesfeTcs OTHOWEHHEM HMIEAAHCA 0OpaTHOIl CBA3H KO BXO/HOMY HMMe-
JaHCY M UTO MPAaKTIYeCKH YXOAa HanpsKeHHA Ha BbIXOJE yCiHICNs nouTH
He HMeercs.

CxeMma CTaGHJN3aLKH HY.Isi, NpUMeHeHHas B yeuautese, He TOJIbKO
yMeHbILIAGT YXOA4 HYyas, IMeIOULHH MCCTO B YCHIIHTENe NOCTOSHHOIO TOKd,
HO M noBbiaeT 3PPeKTUBHOCTb YCINIEHHA Beeii cxeMbl. OBGIIMI KOIPUILIEHT
VCH/ICHHSA BCEH CXEeMbl (Ge3 oOpaTHbIX cssizeil) papeH:

by (0) = k(jo) + £ (jo) by (/o). “3)

CJle10BaTeNbHO, IS CHIHAJOB MOCTOSHHOrO TOKA KO3(HLUHEHT YCHJe:
HHA /ey (jo) UPE3BLIYAHNO BCIMK, a AR CHTHANOB, HMEIOUHX 3HAUHTEJbHbIE
4acTOThl KosleOaHiiil, OH Iie HIKe, UeM 'y 06LIYHOTO YCHINTENS MOCTOSHHOIO
Toka. TIPHHUMNHAJBHAS CXEMA YCHINTC/A THIA VIIT-6 npusesena na Gpur. 4.8,

VeunuTenb MOCTORHHOTO TOKA COCTOMT M3 TPEX KaCKaloB YCHACHHS —
(XCMA ero COOTBETCTBYET CXeme YCHJHTeJs THna YIT-4.

ConpsiKenie MCHLY OTAGBHBIMH KaCKaAaMH yCHAMTENs . OCYLLecT-
pASIeTCS NyTeM MPHMENCHIA CXCMbI € JIOMOAKHTENBHBIM HCTOUHIKOM NHTa-
st — 350 8.

[lepBbili KaCKaa ycuauTens coBpal Ha JIBOHHOM TpHOAC 6HIC ¢ 6onb-
(WM KOS(MIHEHTOM YCHJIeHHS U NpeAcTaBsier co6o10  nndepetilnabibii
yeuauTeabHblii Kacka, B KOTOPOM /184 BXOAHLIX CHTHAJa CMELIMBAlOTCs Ta-
KitM 06pa30M, 4TO HA BBIXOJE NePBOTO Kackald nonyuaercsi CHrHaJ, JiHHeHHO
CBSi3AHHBI C PAa3HOCTbIO OOOHX BXOAHBIX CHTHAJIOB.

B iiensix ‘Pery.ipoBKi HyJs HANpsKeHis Ha BbIXOAe yCHaTend THNA
VIIT-6, B renit KaToja nepsoro kackana NpejyCMOTPEHO fepemMeHHoe con-
potBaenue Ruep,, KOTOPOE BLIHECEHO M3 yeunutens. Bropoit Kackai yCHIH-
Tesisi coOpaH Ha MEHToAe 6)K8, ofnanatowem GOJLIIHM KOIDHUHEHTOM YCH-
JIeHHS.
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Tperuil KacKall ycuJeHHs COGpaH Ha Jy4eBoM TeTpoae 6I13C. Karon
nammbl 6I13C umeer noTenynan — 190 8, uto HEO6XOAMMO AN OGECHeYeHHst
HyJIeBOro MOTEHLHaJa Ha AHOAC 3TOH JaMMnbl NMPH OTCYTCTBHH HanpsKeHHs
ua Bxoge ycuautens. CONPOTHBIEHHE aHOAHOH HATPY3KH BbIXOAHOH JAMIIbI
BbIHECCHO H3 YCHJIHTENS.

Ilnsi nojaBneHust reHepaunH, KOTOpas BO3HWKAeT B yCHJNTeNe NpH
PKJIOUCHHH OGpaTHBIX cBadeii, B Hem ycTaHosneHbl RC-Guibtpol

KoppekTHPYIOLWHi YCHANTE/Ib NEPEMEHHOro TOKA COCTOHT H3 [ABYX HIEH-
THUHBIX KAaCKalOB YCHJIEHHs, COBPalHbIX Ha nentofax Thia 6)K8 ¢ Gonbuinm
KOI(DHILHEHTOM YCHJICHHS.

Jlng MOAYJSWH BXOLHOTO HAMPAXKEHHSI  YCHAHTENR TpHMeHeH BHOpa-
TOp, KOTOPbiil NMPHBOAHTCH B JACHCTBME OT MCTOUHHKA NEPEMEHHOro TOKa
yacTotsi 50 24 u paGotaeT Ha yABoeHHoi uactore (100ey), Tak Kak OH
He TIONAPH20BAH, T. €. He HMEeT MOCTOSHHOrO Marhuta. 3TOT MPHUUMI pa-
60Tbl BHE,aTopa CHHXKACT BO3MOXKHOCTb YXONA HAMpPAXKEHHS MNOCTOSHHOIO
TOKa Ha BbIXOAE YCWJMTENs!, OOYCJIOBJEHHOrO NOMEeXaMH OT HAaBOAKH Hamps-
JKeHHs1 BO30YKaenus BrGpatopa. CHHXPOHHOE BBIMPAMJEHHE HANpPsKEHHS
Ha BLIXOAE YCHJIHTE/s TIEPEMEHHOTO TOKAa OCYILECTBJISIeTCA 3THM XKe BHOpa-
TOpoM. B iensix ycrpanenusi Bo3GYXIEHHS B yCHJIMTe/e NePeMeHHOro ToKa
np¥ KOHCTPYHPOBaHHH BUOGpaTOpa ObljiH MPEANPHHATbHI MePbl MO B3aHMHOMY
3KPaHHPOBAHHIO KOHTAKTOB.

Kpome Toro, B Tex e LeJsiX YHNOPHbie KOHTaKThl BHGpaToOpa peryi-
pYIOTCSi TakHM O0Gpa3oM, YTO NMpH nepejieTe CPELHEro KOHTAKTAa OHH 3aMbl-
KaioTCsi APYT C APYrOM, BCJEACTBHE YEro HX Lerb BCErJa Oka3biBaeTcs 3a3eM-
JIeHHO.

2. KoucrpyktuHOe oopMieHHe YCHJIHTENs

Buewnuii eua ycuaurenss YI1T-6 nokasaun na oro ¢ur. 4.10. Bux va
YCHJIHTEJIb CO CHSITHIM KOXYXOM TpHBeAeH Ha (¢ur.-4.9. Kak BHIHO H3 mpH-
-

-

BEJEHHbIX (JOTOCHUMKOB, BCe 3JCMEHTH YCHAHTENsI YKPEMJeHbl Ha JKECTKOM
CTajibHOM wiaccH. MouTax npuGopa xectkuil. Bce conpotuBnenus (Tuna
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MJIT) cxembl
MOBbIX TaHeJeK.

043R000400100017-

KOHJeHCATOPhl MOAMasaHbl HernocPeNCTBeHHO K BbIBOAAM JaM-
MoHTaX H 3JeMEHTbl CXeMbl 2alUIIeHbl TTaJlbHbIM KOXY-

XOM, KOTOprﬁ KpenuTcst K LIACCH 4eTbIpbMsl HeBbiMaaalolMMHd BHHTAMH.

Sur. 4.10.

Pur. 4.11.

LLJIH COeJHHEHHs C BHelHel CcXeMoOil M HCTOYHHKOM IHTAHHF B Nepea-

Hell yacTu lua

CCH YCHJHTENSA pacnoJsioxena yeThblpHaALATHKOHTAKTHAS WITEK-
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KepHas BHJKA. Buemmnuit BAx BUGpaTopa, KOTOPHIA 6uu1 paspaboTaH s
JAHHOTO THMa YCHIMTENs, W BHJ Ha BHOPATOp CO CHATHIM KOXYXOM TpHBe-
nensl Ha doto dur. 4.11.

Cpennmit  KOHTakT —BHOpaTOpa H3roTOBJIEH M3 GepHiiHeBoli GPOH3bI
W JKECTKO YRPEIieH OJHHM  KOHUOM B croiike. Ha cBoGoaHoM KoHIE
NaCTHHKH YKDEIJIEH IKopb M3 MSrKoil cTaid. Slkopb TNPHBOAHTCH B KO-
neGaTebHOE ABHXEHHE KATyWKofi BOSGYXIeHHS , KOTOpas nHTaercd ot
HanpsixeHus 6,3 6 NepeMEHHOro TOKa.

Tlpu KonieGaHWH CPEfHHH KOHTaKT pH6GpaTopa, Ha KOTOPOM YKpen-
JeH KOHTAKT, TOMEPEMEHHo  NPHXKHMAeTcs TO K TMpaBoMy, TO K ne-

M

dur. 412

BOMY  KOHTAKTY, HElOABHXHO YKPENJIEHHbIM Ha croiike . O6a yKkasaH-
HbIX KOHTAKTA, paBHO KAaK W KOHTAKT Ha TIOIBHXKHOM KOHTAKTe, H3rOTOBJEHAI
13 CHeuHaibHbIX CIJIaBOB.

Butpartop cHaGeH BOCHMHLUTBIPBKOBbIM LOKOJEM H ycTaHaB/inBaeTCs
Ha lWaccH YCHJUTENs C MOMOWbIO MaHellbKH AJIs paldHonaMmil; raGapHTHbIE
pasMepbl  yCHJHMTeNd  THNA VIIT-6 (c ycTaHOBJIEHHBIM BUOPATOPOM)
184 X 78 X 131 mm.

B uensix y106CTBa MOHTaXka H OGecreueHHs JerkoChbeMHOCTH KaMAblH
BhINYCKAEMbIfl YCHJIHTENb CHAaOkKeH KPeneXHofl MaToi ¢ NPYXHHHBIM 3ano-
pOM, Ha KOTOPOi YCTAHOBJEHO YETbIPHAAUATHKOHTAKTHOE LITEKKEPHOE rHe3-
0. BuelHiil BUA KpemeXHOH MJaTel MOKasaH Ha dur. 4.12.

§ 3. IONOJHHUTENAbHASL KOAOAKA BOY

TlononnutenbHas Konogka BOY npumeHsieTcs B MOJEAH B TeX Clydasx,
KOrJa KaKoi-TH60 BJOK ORepalOHHOrO YCHIHTENS JOMXKEH TPOH3BOAUTDL
CYMMHpOBAHHE HECKOJBKHX BesnuiH. B JIOTIONIHATENBHOMH KOJIO/IKE HaXOASTCS
BXOJHbIE COMPOTHBJEHHS 0GpPaTHOM CBSI3H CYMMHPYIOLEro 3BeHa.

DIeKTpUYECKas CXeMa JOMOJNHUTENBHOR KOJOAKH BOVY npuBeneHa Ha
¢ur. 4.13. Bxoauble conporHe/eHus, oGo3uaucHHble Ha cxeme Ri—Ria u co-

34

cToude M3 conpotusnennit tana BC-26T 106aBoYHON KaTYLIKH, TOAT0-
HsoTCs K HOMHHAny ¢ TouHoctsio +0,1%.

®ur. 413

BHeluHi{t BHI AOMOJHHTEbHON KOJOAKH MOKa3aH Ha QHr. 4.14, Kononka
paccuyuTana Ha 12 COHpOTHBﬂEHPlfi, KaxX[10e H3 KOTOpbIX noMeulaeTcs B JIETKO-

CheMHOW KOPOGOUKe, Ha KOTOPOii TPaBHPOBKOH YKa3plBaeTcs HOMHHanbHas
BenuuMHa conpoTHBAeHHs. C MOHTaXOM KOJIOAKH COMPOTHBJCHHE COEAM:
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HAETCS] C TOMOLUBIO JBYXKOHTAKTHOTO LITEKKepa. Ha ¢ur. 4.15 noxasau
BHELIHHIl BHJ KOPOGOUKH C COMPOTHBJIEHHEM, a TaKkKe BWJ Ha MOHTax con-
POTHBJIEHHSI BHYTPH KOpOGOUKH CO CHATOH BepXHeil KpbilllKO#.

Ha cTaNbHOM LUACCH KONOAKH YKpemJleHbl 12 wrekkepHbix ruesn. Ha
nepenHedl maHenH KOAOAKH HaXOAHTCH cnennanbHas knemma /B, Ha KoTo-
PYIO BBIBOAHTCS BbIXONHAs Lerb conpotupnenui Ri—Riz KOMOAKH. Coenltte-
wue xiemmbi Kodonku JB co Bxonom B onHoro u3 610KOB ONepalHOHHbBIX
ycuamuTesefl POUSBOAKTCS C MOMOLLLIO WIHYPOBOi KOMMYTaLHH.

Ha 3ajHeli cTEHKE KOJOLKH pacrojioxena BeHAIaTHKOHTAKTHAs IITeK-
KepHasi BHJKa, Yepe3 KOTOPYiO 12 [ONONHATEJbHbIX BXOAHBIX lienefi COeaH-
sotest ¢ kiemmamu cekunn COY. Bee kosonkH BBITIOJIHAIOTCS B3aMMO3a-
MeHSeMbIMH M MOFYT BCTaBJIATBCS B nio6yio AYeHKy CeKUHH Ccoy.

09123
280

7] ek TR

n

n

09456 U3

]

Haéop conpo‘rmmemu’k B KOJIOLKE 1O HOMHHaJNY # IO KOJIHYeCTBY Npo-
H3BOAMTCSH B COOTBETCTBHH C pemaeMOi’q 33,’13‘{’:"?{,

g4

§ 4. CEKILHS OMEPALLHOHHBIX YCHIIUTEJEA COY

w,s

@ur, 4.16.

CeKupsi OTIepallHOHHbIX YCHJIHTeei COVY ofbennunsier 12 6aokos one-
PALMOHHBIX YCHIIHTEEH, 12 JOMOMHHTENbHBIX KOJNCAOK BOY u Gaok ynpas-
nennst COY.

TpuHUMNHANIBHAS JEKTPHYEeCKas cxema COV npexcrasiena na dur. 4.16.
Cxema BKJOUaeT B ce6si 12 KOHTAKTHbIX FHE3N Illoy—Iloyy pnst COTIPSIKEHHS
¢ 6aokamu BOY-3 unu BOY-4, nBeHanuaTh KOHTAKTHbIX THE3A Il —I0 2
AIst COMPSOKEHHsT C JOTIOJIHATE/IbHBIMH KOJIO/KAMH BOY H aHoAHble COTpo-
THBAeHHS iy — Rap BbIXOJHOrO Kackala VIIT-6. Kpome TOro, Cekuus ]
COY umeeT 48 KOMONHHTE/NBHBIX BXOAOB, mo 12 BXOMOB Ha KaMibiil 0909004
rOpH3OHTaJIbHbIH PAA fAueeK BOY, KeMMbl KOTOpbIX AyG.JHPYIOTCA CAeBd H J_;_,JSM
cnipaBa Ha sMieBofi nanent cexuuu. Ha cxeme L0MOJHHTENLHEIE BXOAbI 0603- g
nauenbl uepes OY-1-2-3, 0Y-4-5-6, 0Y-7-8-9, O¥-10-11-12. Ha kapxac cex- [esgeeq
LHH BbiHECEHB W AYOAHPOBAHbI KiieMpbi suixoaos OY aan yaoberea uabopa . el >
3ajauy BHemIHel LIHYPOBOH KOMMYyTalHeH. ' e f—

INuranue ycunureaeii YIIT-6 u BOY nopaercs uepes 14-KOHTAKTHbIH
wrekkep L ¢q. TTuTanne 26 6 Ha ynpasJsiouHe pene Py B BOY, a takxe
nuranue su6partopos B YIIT-6 nogaercs uepes 6-kouTakTHBIi wrekkep oy

BbIXOL M BCE BXOJbl KaXK[0TO OMEPaLHOHHOTO YCHIHTeJ uepe3 LITEK-
Kepbl LUy —I oy - COBMHHSIOTCS BHEWHHMH KabensiMu ¢ HaGOPHBIM TOJEeM
Mojend. Bce 3TH IITEKKEPBI, @ TAKXKe AHOJHbIE CONPOTHBJICHHA Rai—Ran2
pacniofioxeHbl Ha 3ajHeli CTCHKe Kapkaca. B nieBoM BepTHKalbHOM psay B

KauecTBe aHOMHBIX .COMPOTHBAEHHH Ray, Ray, Rac, Rajo HCHOMB3YIOTCA COMPO-
36
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Tupenun Tuna [10-40 61, 40 KoM, B CpelHeM psAY conpoTupnesnsi Raz, Rass
R4, Ran Gepyrcs THna [10-40 61, 20 KoM, B TPaBOM BEPTHKANLHOM DALY
conpotuentRsy, Rag Rapy Raa— 4067, 10 koM.

Pur. 4.17. ®ur. 4.18.

Buewnuii iz COY npencrasies Ha Qur. 4.17, a BRI CO CTOPOHBI MOH-
Taya co CHATbIMM 3a[HHMH KpHIIKaMH Ha ¢ur. 4.18. Kapxac CeKUHH —
CTa/bHOM, CBAPHOM KOHCTPYKLHH; OH HMeeT 12 siyeek AJIS OMEPaLHOHHBIX
ycunuteseli, KOTOpbie PacrosioXexbl B 4 ropHM3OHTaJbHLIX pAA2X MO 3 syeKH
B xaxoM psny. [lox suefikaMu 6noko OY HaxonsiTcsi siYeHKH JIOMOMHH-
TeJIbHBIX KOJOAOK. SIYefikH mpodyMepoBaHbl OT i mo i2.

B HH)KHEH YaCTH CeKUHH PacrojioXeH BYCOVY, nasi conpsiXeHHs C KO-
TOPBIM CJYXaT WITEKKEpSI, ofo3HaueHHbIE Ha CXeMe u,, i, Ms.

B Tex cayuasx, Koria B KaKylo-1460 fiuefiky He BCTaBICH 6a0k BOY,
siyefika 3aKpbiBaeTCs 3aryILKoH.

Goky W C 3ajHeli CTOPOHbI Kapkac CEKUHH 3aKpHIBaeTC KpHILIKAMH
¢ Kajo3u ANs BeHTHAsuH. KpbIIKH Kpensarcs K kapkacy 4 BunTamu. Ha
saueli KpHIUKe, OKOJIO WTEKKEPOB, KMEETCH FpaBHPOBKA COIVIACHO MPHHIH-
NUajibHOH CXeMe CEeKIIHH.

3
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§ 5. BJIOK YMPABJIEHHS COY

Baok ynpasaehust COY (BYCOY) cayxHT Ljist KOHTPOAsS H yrpaBiieHds
paGoToii GNIOKOB OMNeEpALHOKHbIX YCHIWTENeH, a TaKxe JAJA BH3YajbHOrO
HaGJIIO/leHHsT BBIXOAHBIX Hanpsikenuit BOY.

Ha ¢ur. 4.19 npupeneHa mnosHas NPHAUMNHANDHAT SJEKTPHUECKas
cxema BYCOY. Cxema 6/10Ka COCTOHT H3 CJIEAYIOIHX OCHOBHbIX Y3JIOB:

1) cXeMbl KOHTPOJsSi M TOACTPOHKH HyJeil OnepauHOHHbIX yCUNHTENeH
YIIT-6,

2) cxeMbl 3ajaHHs HauyaJbHBIX YCAOBHH B BOY-3,

3) cxeMbl 3alIMTH U CHTHAJM3AUHUH,

4) H3MepHTEJNIbHbIX TPHOOPOB, CIYXKAWMX AN BH3yajlbHOro Habuoje-
HHSL BeJIHYHH X 1(2).

1. CXeMa KOHTPOJSi M MOACTPOHKH HyJeil yCHAWTene#
nocrosunoro Toxa YMT-6

B 6a0ke ynpasiennss COY npoH3BOAMTCSI KOHTPOJIb Hyneit Bcex 12 ycu-
nutesieit BOY u noacrpofika ¢ MOMOLLBIO MOTEHUHOMETPOB Rwi—R,12 THRA
CI1-1-1500 ox.

Koutposp HyJsiell ycuinTesieli NMPOM3BOAWTCS TPH TOJOXKEHHH MepeKiio-
vatens [T, (xmou Tuna L) B nosuuuu «npos. HyJsi». [lpn 3TOM BbIXOABI
BCeX ycunurteseil nepexiiouareseM [1; nocienoBaTeNbHO TOAKJIOYAIOTCH K
npubopy Vs (knacc 1), umeiomemy Tpu npesena uamepenus: 1008, 2,56 n
0,1 6. IlepeknioueHne Ha pasjHUHblE TNpejesbl H3MEpeHHs MPOH3BOLAHTCS

knouom [Ts. Tym6aep Ko Bbikniouaer npuGop.

dur, 4.19.

2. Cxema 3aJaHHusi HAYAJbHBIX YCJOBHH

CxeMa 3ajlaHusi HayaJibHbIX YCJIOBHH HMeeT LJeCTb COOCHbIX MOTEHLHO-
MeTpOB Ruyi —R wyvi - Hampsixenne nuranusi +3506 n — 190 8 or Gaoka
nutanus DCB-1 nopaercs co wrekkepa I3 yepe3 noGaBoyHbie CONMpPOTHBIE-
HHS F, — Fg W Iy — ri2, HOMHHAJbI KOTOPBIX BbIOPaHbl TakuM 06pa3oM, yTo-
Gbl COOCHBIMH NOTEHLHOMETPAaMH MOXHO OblJIO 3aJaTb HayalbHble YCIOBHS
B npepesax + 10086.

JIBHXKH COOCHbIX NOTEHLHOMETPOB COEJHHEHBI C ILIECThbIO KJAeMMaMH,
oGo3HaueHHbiMH Ha cxeme Kal w KaVI. PsnoM ¢ 3THMH KieMMaMu pacro-
soxkeHsl 12 xnemm Kal—Kal2? («HayajibH. YC/.»), COEQHHEHHble C BXOJ-
HbIMH LENsIMH 3ajaHusi Haua/ibHblX ycnoBuit BOY. 3ananue HavajbHbIX
yCIOBHI Ha cooTBeTCTBYIOUWHH 610K OY NpOH3BOAHTCS BHEIWHeH IHYpOBOH
kommyTauueit Mexxay kinemmamu Kal—KaVI u Kal—Kal2.

C nomolpio TeX e COOCHbIX MOTEHIHOMETPOB MOXHO 3aaBaTh H
NOCTOSIHHbIE BO3MYLIEHHsI, coefuuasi kKieMMbl Kal—KaVI ¢ knemmamu «Bxo-
Nbl OTIePALHOHHBIX YCHJIHTeJel», pacnonoXeHHbiMH Ha Kapkace COY.

KoHTpo/ib 3afaHHsl HayalbHbIX YCJIOBHH M MOCTOSHHBIX BO3MYLUIEHHI
OCYLIECTBJISIETCS ¢ NMOMOIBIO TOro Xe mpuGopa Vs, YTo M KOHTpOJb Hydjei
yCHJIIHTEJel, B MOJOXeHHH Kmoua [T, «Hay. yca.». Beixonst BOY &k npu-
6opy Vg MONKMIOHAIOTCS H NpPH 3aJaHHK HAYaJbHBIX YCJOBHA C MOMOLLBIO
nepexsioyarensi 1. 3HaK HayalbHbIX YCNOBHE H3MeHseTcs TyMOJepamu

K3—Ka.
40
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Jns 3ajaHHd HauyaJbHbIX YCAOBHI C TOYHOCTbIO BbilliE 1% x BbIXOJAaM
ONepalMOHHBIX YCHHMTeNeH, Ha KOTODhIX 3aal0TC HayasbHbIE YCJIOBHS,
HeoGXO/AHMO TMOLK/IOUHTD BHELIHHI NpeLH3HOHHbIH H3MepHTeJIbHEL MpHOOp.

3. Cxema 3almHThi H CHTHAJH3AUHH

CxeMa 3auldTH H CHFHAJH3aUMH BKJIOYaeT B ce6s 12 peae-orpanHuH-
teneit Poy—Poj; ¢ JAOGABOUHBIMH CONPOTHBJIEHUAMH R 2 1—R 12, BKAIOYEH-
HeiX Ha Bbixobi BOY. Pejie-orpanuuntesib cpabaThiBaeT B TOM cay4ae, eciH
BLIXOAHOE HANpsKEHHEe YCHJHMTEsS Npesbilliact -+ 105 +=56. Ilpu atom OHO
BKJIIOYAET Lenb CHrHabhoro pene Pei—P 2. CHrHAMbHbE pene KOHTaKTa-
mu 1P, —1P, caMo6JIOKHpYIOTCS, a kouTaktamu 2P ¢ 1—2P 2 BKIOYAOT
KPaCHYlO CHTHAJIBHYIO JIAMIIOUKY Jle1—J1 ¢ 12 1 o6Liee CHrHAJIbHOE pene P,
HOpMAJIbHO 3aMKHYThIH KOHTaKT KOTOPOro 1P, pa3pbiBaeT Lenb ynpapJsio-
wyx pene B Giokax BOY-3. Paboumii mpouecc NpH 3TOM aBTOMATHYCCKH
npeKpailaercs.

4. WiameputeabHbie NpHGODEI,
cayKamue s BH3YaJbHOTO Ha6JI0AeHHST BEJHUHH x;(t)

BJIOK yNpaBJeHHs TO3BOMIAET BH3YANILHO HabniofaTh 3a H3MCHCHHCM
HanpsKeHUs Ha BbIXOAAX Cpasy HEThIDEX OnepaLHOHHbIX yeuautened no Hs-
MepUTeJIbHbIM TpHOOpPaM Vi— Vs, YCTAHOBJIEHHBIM HA JIHLEBOH NaHesi 6sioKa.
[Iputopbr Vi— Vs umeioT Asa npeiesa wamepennst =106 1 £ 100 6 ¢ nynem
nocpeauue. [lepexniodente Npeieion u3aMepeHiifi POH3BOANTCA TymOaepamit
K'JrKlz.

BXOAHBIC KeMMbl PHOOPOB CORNHHEHDI C kiaemmamu KaVi,—KaVi, pac-

[1ONOMEHHbBIMA  11d  AHIEBOH raHedu paioM ¢ 12 BbIXOAIBIMH KAEMMaMH

510KOB ONepalHOHHbLIX YCHIHTC/ICH. Ha cxeme O9TH KJEMMbl 00O03HaueHbI

Kay—iCay («u3mep. nanp.»). Coemtuenie npuGOpOB C BHIXOAAMH YCHNTE-

[IPOM3BOMNTCS LIHYPOBOIT KOMMyTalliell Mexjy yKasauHbiMH KieMMaMH.

B ToM Caydae, ecii CeKUHS onepalioibix ycuanTenel Henoab3yercs

{ peiieHns 3a4au TOJBKO C NOCTOAHHbIMH kos(uuuenTams 1 0es nyJjbTa

saenua wmogenu (I1Y), Bkalovenne B paboTy ynpaBJsloOWHX pene Py

10Kax OfepaiHOHHBIX yeuauTeeit MpOH3BONTCA tymbaepom Ky, npu
27OM 3arOpAeTCsl CHTHAJbHAS 3ejeHast JIaMIIOUKA.

KoHcTpyKTHBHO BY COY BLINOJHEH B BHAE OTAENBHOTO JIEFKOChEMHOTO
610Ka, KOTOPbIH BABHrAeTCA MO HAMIPABISIOUAM B HIXKHHH OTCEK Kapkaca
COV H KpenuTcst K HeMy 4 BHHTaMH €O CTOPOHBI JIHIEBOMH MaHeJH.

Buewnnit sBux BY COY co cTOpOHbI JIHLEBON MaHeJd faH Ha ur. 4.20,
4 CC CTOPOHBI MOHTaXa — Ha ur. 4.21. Buyrpu Osioka Ha crieuHabHoM
[OTHHAKCOBOI MyiaTe pa3MeuleHbl BCe peje. Ha nnare HaHeceHa rpaBHpoBKa
pene, cOoriacHo 0603HAUEHHSIM, MPHHATHIM HA NPHHLANHANBHON CXeMe. Ha
STOpOil TETHHAKCOBOH TJiaTe CrpynmHpOBaHKl COMPOTHBICHHA Fi—Ty THna
BC 267, 12 K0M W COMPOTHBIGHHS Iy — T2 BC 26r, 33 koM.

Tlera/i Ha JHUEBOH NaHeqH pasMeLICHbl caenyiounmM o6pasom. Cnpasa,
psifioM ¢ TymOsiepaMH, 3a/aioNIHMKE 3HAK HAYaIbHbIX YCNOBHI, PACIONOKENbI
{L16CTh COOCHBIX MOTEHUHOMETPOB 3a/anis HauasbHbIX ycaoBuii. T1of HuMI
pacrioioena Tpynna - KiaemM, HMeoWas TPaBHPOBKY «HavajbH. YCL.»,
LS OCYUleCTBJIeHHS LIHYPOBOH KOMMYTallKH NpH 3aAaHHH HayalbHbIX YC-
JIOBHIT WM TMOCTOSIHHBIX BO3MYLUEHHH.
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B cepennne yCTaHOBJIEHbI 12 TOTEeHUHOMETPOB NOACTPOHKH HYNA YCH-
nuTenedi, HA4 KaMAbM TOTEHUHOMETPOM — KpacHas CHrHalbHas JlaMNouKa,

dur. 4.20.

yKa3HBalollas BLIXOL 33 JOMyCTHMbIE paGoune Mpeaesibl BBIXOAHOrO Hampsi-
JKeHHsl COOTBETCTBYIOLIErO ONEPALHOHHOTO YCHJIHTENs. CueBa, BBEpXY, ycTa-

Tg E

AN A

Pur. 4.21.

HOBJIeH npuGop Vs KOHTPOJS HYJf H 3afauusf HauanbHbIX YCJIOBHH; cleBa
oT Hero — TyM6nep BblKJIoueHHs npubopa  TeseoHHbI Kiloy ITs, nepe-

4

Kiouatomuii npubop Ha pasHble npegenbl imepenus. Crnpasa oT npu6opa
pacriofioxen mnepekmouatenb [T, NOACOENHHSIOWMA K npu6opy OAMH H3
12 Boixonos OY M KJOY HA JBA NMOJOXKEHHS — «NPOB. HyJs» H «Had. YCI.»,
0603HaYeHHbIA Ha NpHALHNHanbHOH cxeme [Ty
. CuaeBa, BHH3y, PacrmoJiOXeHbl ueThipe npuéopa V,—Vs ¢ Tymbaepamu
Ko—K 5, nepexiouatom:M npuGopei co mwxansl 10 6 wa wxany 100 g. Cripa-
Ba, BHH3Y, Pacro/ioXkdHa rpynna kjnemm ¢ rpaBHPOBKOH «M3Mep. Hamp.» A
NOAKMOYeHHsT NPHOOPOB. K TEM HJIKM HHbIM YCHJIHTEJSM.

Tym6aep K, Bkiouenns 26 8 Ha ynpasasiowue pene BOY-3 1 namnouka
KOHTPOJISi PaGoTh NOMelleHbl B JIeBOM BEPXHEM YIJy.

Ha 3apHeit cTeHke 6s10Ka paCHOJlO)KeHbl 2 '-leTblpHil,&LlaTKKOHTaKTHle
wrekkepa LI, u Il u | 1BajUATHKOHTAKTHbIA LITEKKEP I3 pnst coeHHEHHs
co cxemoil cexuuu COY.

§ 6. CAEHHBIE BJIOKH NEPEMEHHbIX KO3®HUUUEHTOB CB-5-0 H CB-5T1

CMenHble GJOKH NEPEMEHHbIX KOI(HUHMEHTOB CB-5-0 u CB-5-I1 cayxar
B MOAEJHM [Jsi BOCMPOM3BeJEHHs TPaHKOB TEPEMEHHbIX KO3(HLHEHTOB
o;; (£) B BHJeE CTYMEHYATBIX KPHBbIX ¥ YMHOXEHHS HX Ha BEHUHHY Xj.

OCHOBHLIM 6JIOKOM TNepeMeHHOro Ko3(duuHeHTa SBISETCS 6nox CB-5-0,
¢ [OMOILbIO KOTODOTO OCYLIeCTBisiercss HaGop OpAHHAT rpaduka, 3afaHHe
ero Macwrata Kuu' ¥ pasBepTKa KO3(ULUHMEHTa BO BPEMEHH. PasBepTka K03-

¢uinHenta MoxeT ObITb KakK paBHOMEpHOH, Tak H HepaBHOMEpHOH, T. e. Be-
JIHYHHbBI HHTepBaI{OB paa6nex—mﬂ MOTyT 6bITb KaK paBHbIMH, TaK U 3alaHHBIMH
Nno onpejesieHHoA MporpamMme. 3ajgaHue pexHMa PpasBepTKH KO3(HUHEHTa
B Gaoke CB-5-0 mpou3BOAUTCS C NOMOLULBIO nepekiouarens J[IP-PP Ha
nunesoit naxenu cexuun CITK n nporpaMMHOro 6/10Ka NepeMeHHOro Kod(pH-
uuenta CB-5-T1.

OchobHbiMUH 3JievenTamH 6aoka CB-5-0 (dur. 4.22) sBISKOTCA OINHH
CTOCEKLHOHHbIH AeanTeNib HanpsKeHHs I, macwuTaGHbIli 1eNHTeNb HanpsiKe-
HHS, COCTOSILIHI H3 CONPOTHBIEHHH Ri—R ¢ u nepexaiosarens I1, 1 aroBbIi
nepekaiouatens M (uckaTenb THna 1IN 50(4).

Jlisi nepekioueHus noyel McKaTens Ha 49.51 mmare cayxar pene (Tuna
MPLI) Pgi u Py Pene P, npensasHayaercs AJA NepeKiioueHHs CXeMbl
6noka CB-5-0 B pexuM BbiBOJA LIETOK HCKaTtens B HCXOIHOE TOJIOXKEHHE
sa Hynesyio naMenb, OG HCXOLHOM TNOJOXEHHH cXeMbl CBHJETeNbCTBYET
ropeHne CHrHaJbHOM JiaMMOuKH /.

I KOMIEHCAUHH TOrPeLIHOCTH, 06yCOBJIEHHOH KOHEYHOCTBIO BBIXOL-
HOil HArpy3KH, B cxeme GJOKa MEXLY 100-M BLIBOAOM MAEJHMTENSI Hampsike:
wug /1 U BEIXOIOM CXEMbl (11-i BBIBOR [ITEKKEPHOH KOJIOAKH) BKJIIOUEHO
KOMIIEHCALHOHHOE ConpoTHBierHe Ryr.

BxoZOM CXeMbl, K KOTODOMY TMOAKJIOYaeTCsh BEIHIHHA X, siBngercs
1-# BBIBOZ INTEKKEPHOH KOJIOMKH.

Yepes 9-#f BbIBOL wrekkepHoii konoaku o na 06MOTKY SJEKTPOMarHu-
Ta HCKATeJsl NOCTYNAloT HMAYJbChl HampsKeHHs 26 6 TMOCTOSIHHOTO TOKa,
KOTOpbie MOFYT MOAABaTbCA 7H6O B COOTBETCTBHH C 3ajlaHHOi Ha Gioke
CB-5-I1 nporpammpii, 6o ¢ OCTOSIHHOl 4acTOTOl, yCTaHAaBNHBaeMOi Ha
nyJbTe ynpaBieHHs.
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Ha6op sHauenmit kosuunenton a,; () NPOM3BOAHTCA Ha HaGopHOM MO
sie, umeroiiem 101 BbIBOA AenuTeNA HaMpsHKEHHs ‘I u 101 BBIBOA C MOJA
nameneit uckatens M. Ilpu 3ToM rpaguk nepeMenHoro Ko3(huLKeHTa 10 OCH
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Bpemenn pasbupaercs na 100 nnrepsaios, a 3uaveHusi ero OpAWHaT Habu-
palotcs C TOYHOCTBIO +0,5% sHaueHHs MacmTabHOro Ko3(uiMeHTa
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KoucTpykTupHO 610K CB-5-0 odopMiCH B BHAE OTACJILHOIO npubopa.
BHewnnii BAA ero npeacrasicH Ha dur. 4.23. Bujg 610Ka CO CHATHIM KOXY-
xoM faH Ha- Qur. 4.24 u 4.25. Bee aneMeHTbl 610Ka CMOHTHPOBAHbI Ha CTallb-
HOM lllaccy, Ha JIHU,EBOI':I naHenu KOTOpPOro paCﬂOJlO)KEHbI MacTaGHbIH Ime-
PeKJ'I}O‘-laTE.Hb, CHrHaJibHaa JaMnouka H CﬂeuHaﬂbeli;l KapMaulek aas 0603-
Ha4yeHHs Haéupaemoro FDE]Q‘)HKZI. MoHTaX H BCe 3JIEMEHTh CXeMbl 3aKpbITbl
KOXYXOM, KOTOpblﬁ KpenuTcs K [11ACCH ONHHM HeBblnaAalouHM BHHTOM, pac-

/]
ru

Pur. 4.25.

B
]
8
&
&
K
®

ONIOXKEHHBIM Ha 3anHell cTeHKe Koxyxa Giaoka. [lasi yaoGcTBa sKensoata-
MM KpblliKa, MpHKPbiBaloulas HadopHoe noue (Qur. 4.23), BbinoJHEHA
nerkocbemuol. Coenunenue 6noka CB-5-0 ¢ 3NEKTPHYECKOH CXeMOH Moae/H
NPOM3BOAUTCS C NOMOLIBIO KOHTAKTHOH WITEKKEPHOI BUJKH, PacroNoMCHHOHN
B 3a1Heil BepxHeil uacTH 610Ka. TaM e WMEIOTCS ABA HANPABAAIOUIMX WThI-
psi, OOECHeuHBAIOIMX TOYHOE H HALEXKHOE COMPSLKEHHC LITEKKEPa 6a0Ka ¢
oTBETHbIM luTeKKepoM Ha kapkace cekunu CITK.

OCHOBHbIM 3JIEMEHTOM NPOTPaMMHOTO GJI0Ka NMepeMeHHOro KosguuuenTa
CB-5-I1 siBasieTcsi WATOBbli MNepekJioyaTenb (HCKaTelb THMa i 50/2) —
cM. ¢ur. 4.26, ¢ TOMOLIBIO KOTOPOTO OCYILIECTBIACTCS 3ajaHHe Nporpammel
NojauH MMIYJLCOB HAa 3JIEKTPOMATHHT HCKaTessi OCHOBHOTO 6aoka CB-5-0.
HaGop nporpaMMbi NPOH3BOAMTCH Ha HaGOpHOM norne 6aoka CbB-5-I1, Ha
kotopoM HMmeiorcsi 100 BLIBOAOB JaMelielf 1IAroBOrO Mepeksiouarens u narb
BLIBOJOB OT JATUHKA HMMYJIbCOB NYJBTa YNPaB/IeHH:, HMEIOUWHX IPaBHPOBKY
o>, «l», «2», «4» u «8». [lns mepekmiouenus nonefl jameneil uckatens
cayxar pene Pni i Py, KOTODbie aBTOMATHUECKH BKaoualotcsi Ha 49—51
mare uckaTens. Pene P, npenHasHauaertcst AUl NepeKaioueHHs cxembl 610
Ka M3 pekuMa pafoThi B PEXHM BbIBOAA B HCXOJHOE NOJIOXKEHHE Ha Hylle:
Byl amesb. OO HCXOIHOM NOJOXEHUH HCKATesi CBHICTEJILCTBYET BKAIOHE-
Hie CHTHA/MBHOW JAMIOUKH JI. uepes  TOJIOBHOM  HOPMAJIbHO- 3aMKHYTELH
xoutakr (I'KH) wuckatensi.
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TpH BKJIIOYEHHH CXeMbl GJIOKOB NepeMeHHbIX K03(bHIKEHTOB B paGoTy Ha -
NATb BbIBOJOB HAGOPHOro MOJISI OT JATUHKA HMIYJBCOB MOCTYNAIOT U3 MyJbTa
ynpasJjieHHsi MOJENH HMNYJIbChI HanpsixKeHus MOCTOSIHHOTO TOKa 4YacCTOTbI
il 1, 2, 4 u 8ey. Ha oBMoTKy asiekrpomarunta Hckatens Gnoka CB-5-T1

Pur. 4,27.

TaKXe Moaaercs HanpsxeHdue NOCTOSIHHOrO TOKa, nlebCpriOLL(eE c O,ELHOI"{ Hu3
YKa3aHHbIX 4acTOT. PaBHOMEpHO nepemMetaschb no JlamensaM, LEeTKH nporpaM-
MHOTro HCKarteJsst ﬂpHCOelIHHHK)T 06MOTKy 3JIeKTPOMArHHuTa uckarens 6J0Ka
CB-5-0 k TOMy HJIH HHOMY BbIBOAV NaTYHKA HMIYJbCOB.

Ao om e ol

@ur. 4.28.

Ecli Kakol-NH60 BHIBOA HaGOPHOTO mnoasi HcKaTenst G6JoKa CB-5-I1
HE anCOelIHHeH HH K OJHOMY H3 BbIBOAOB AaTy¥Ka HMIYJbCOB, TO 3TO 03-
Hayaer, YTo Ha HHTepBaJe, COOTBETCTBYIOUIEM }IBHHDI‘:{ JlameJid, He 6y}l6T
cieJlaHO HH OJLHOTO nepeKJoYeHHs IIETOK HCKaTeJsi OCHOBHOI'O 6Joka. Eciun
STOT BbIBOJ, TPHCOGNMHPH K BbIBOAY «l», TO MNpH uacrore nepexJoueHui
1IpOrpaMMHOTO HcKaTedsi | 24 OCHOBHOH HCKaTelb CAENI2eT OAHO MepeKiote-
HHE H T. 1.

W m T m RO MAAmDE eSO A
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Conpsixenue 6j0ka CB-5-T1 ¢ ocTanbHO# 4acTbio MOAEIH MPOH3BOJHTCA
C MOMOIBIO YETHIPHAAUATHKOHTAKTHOTO LITEKKEDPHOrO COGAHHEHHs, HMEIO-
UIero HanpasJSioUIHe LITbIPH. -

KouctpyktusHo 6ok CB-5-T1 BhinosiHeH B BHAe OTAenbHOro npuéopa.
BHewnHHi1 BUI ero mokasaH Ha ur. 4.27. Bux Ha O/I0K CO CHATBIM KOMXYXOM
naH Ha ¢ur. 4.28.

Bce asieMeHTHl 6J0Ka CMOHTHPOBaHbI Ha CTaJibHOM INACCH, Ha JIHUEBOA
naHeJH KOTOPOro HAaXONWTCsl CHrHalbHast ylamnouka. Ceepxy O6JoK 3aKpbi-
BaeTcsi KPLIKOH, Ha KOTOPO# PACMo/ioXkKeH CrelHaJbHbI KapMallek AJisi ero
o603nauennusi. HaGopHoe nose 6/0Ka NPHKPHIBAETCH JETKOChEMHOH KpPBILIKOH
C TPYXHHHBIM 3aMKOM.

§ 7. CEKlMl NMEPEMEHHbIX KO3®HUHEHTOB CMNK

Cekuusi nepemeHHbix kosduunento CITK o6cnyxuBaeT B MopenH
12 ocHOBHBEIX 6JIOKOB nepeMeHHbIX Ko3(uuHenrToB CB-5-0 u 12 nporpaMMHbIX
6710K0B nepeMeHHbIX Kodduuuentos CB-5-T1.

OITXTXX)
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[puununuansias snexrpuueckas cxema cexkuun ~CITIK npencrapiena
Ha ¢ur. 4.31, OCHOBHEIMH 3JIEMEHTAMH CXeMbl SIBJAIOTCA 24 dyeThIpHAJUATH-
KOHTAaKTHBIX ITeKKepHbIX rHespa Iloy — Illoyy — Ml ny— Ulny, , 2 ueTHp-
HaIllaTHKOHTAKTHLIX ITeKKepHbiX BuakH Lls u Ils, onsa ABaAUaTHKOHTAKT-
Hasi wrekkepHa sl B Ka Uy, 12 Tenedonnbix Katoueh Ka—Ku, ¥ 48 Kiemm
Bx.] — Bx.12, Boix.l — Boix.12. C noMowpio ABaAUATHKOHTAKTHOR BHJIKH
Ul 4y npou3BOAKTCH COEJMHEHHe CeKUWH C MYJLTOM YNPaBJEHHS MOACJH.

Hirexkeps IUs u Lls npeguasnavuens AN CONMHEHHS CEKUMH C HaGop-
ubiM noseM JTH. Wtekkepst Loy —Illoy 1 gy — oy cayxar Ans coenn-
HeRHsi co cxeMoft cexunn 610kos CB-5-0 # CB-5-T1. Ha xnemmsi Bx./—Bx.12
NOLAITCS BXOAb GiokoB CB-5-0, a Ha knembl ,Beix. /—Bex.12°— ux
BhIXoAbl. C noMollpblo TesedonHbix Kioued Kn—Kar2 3anaercs pexum pa-
GOTbl OCHOBHOTO M TpOrpamMMHoro G6jioko. B cpeiHeM NOJOXeHHH KJioia
06a 6/10Ka OTKJIOueHbl. B nosoxenun «PP» nporpaMMubiii 610K OTKJIOYeH,
a OCHOBHOH 6JIOK paboTaeT ¢ paBHOMEPHOM Da3BepTKOH rpaguka nepeMeH-
HOTO Ko3(uuuenta. B nonoxennn Kmioua «[1P» ofa 6noKa nepeMeHHOro
KO3(HUHEHTa BKIIOYAloTCs B PaboTy M paspepTka rpapuka nepeMeHHoro
Ko3¢uuHenta, HaGpanHoro B Groke CB-5-0, MpOH3BOAWTCS MO MpOrpaMMe,
3ajanHolt B 6aoke CB-5-TL

Koncrpyktusho cekuuss CITK mpencrasisier coGoit CTaJbHON Kapkac,
aMetomuil 24 sueiikn (12 sueex aas 6iokoB CB-5-0 u 12 siueek ans 6J10KOB
CB-5-T1). Slueiiku DacTOJIOKeHE B UeTbpe Dfild, B KAXKIOM H3 KOTOPbIX
HaxomuTcs no 3 siuelikn mnst Gnokos CB-5-0 u mo 3 suedkH ans 6J10K0B
CB-5-T1. BasuraioTcst 6/10KH B siYefiKH CEKUHH I10 HarnpaB/isiiOLHM. Jasi Tou-
HOTrO COMpSXEeHHs LITEKKepPOB CEKUHH H 6J10KOB TIepeMEHHBIX KO3(HLUHEHTOB
¥ KaX[OrO WUTEKKepa CEKIHH HMEIOTCH JIOBHTEINH, B KOTOphIE BXOAST Hanpas-
JISIOLKE LWTHIPH CMEHHbIX 6110KoB. LlITekkepbt Ul ny, Lls, Lls u opHa 3emas-
Has KIeMMa HaXONSTCA Ha 3aiseli crenke cexuun. Kioun Kun— Kz naxo-
NATCA Ha JHIEBOH NMaHeJH NMOA sfueikoil GIOKOB CB-5-I1.

B cekuun NPeycCMOTPEH KOMIIEKT 3ariyllek, ¢ MOMOULBI0 KOTOPhIX CO
CTOpOHBI JIHLEBOH MakelH 3aKpbiBaloTCA cBo6oHble AUEHKH.

C 3apHeli cTOpoHbl H € OOKOB KapKac CEKIHH 3aKphIBaeTcsl KpPBILIKAMH,
HMEIOLIMMH XKaJlo3u 1js BEHTHJIALHH.

Ha ¢ur. 429 u 4.30 npeacrasiex o6lIHi BHJ CEKUHH CO CTOPOHbI JIH-
HeBbIX naHeseH W BHA Ha MOHTaX c3aH.

§ 8. NYAbT YNPABJIEHHSA MOJEJIK MAT-9

IlyabT ynpaBieHHs MOIENH MIIT-9 BbinoaHsieT cjeayiomye (yHKUHH
MycK MoAelH, ynpasjieHue paGoToil CMeHHbIX GJIOKOB CB-5-0 u CB-5-T1,
OCTaHOBKY CXEMbi, TOAYYCHHE OTMETKH BPEMEHH, cyeT MMIYJbCOB H BO3BpaT
cxeMbl B HCXOAHOE NoJIOXKEeHHe.

ITpuHuHNHaNbHas JIeKTpHUeCKas cxeMa myJbTa ynpaBleHus JaHa Ha
¢ur. 4.32. Cxema nycka nocTpoera TakuM 06pa3oM, uTOGbl MOXKHO [$538)0]
TOUMHO CIIllXpOlIIIC}HpOBaTb HayaJio paéo‘rbl MOAeNH H MapKHpPOBKY BpeMEHH
C HMIlyJbcamit, Bblpﬂ()aTblBaeMblMH JaTIHKOM HJH reHepaTopoM HMIYJIbCOB.

l‘(‘l!(‘p})’l‘()p HMITYJIbCOB COCTOHT H3 npepblBaTenﬂ ¥ MOLUHBIX TIOBTOPHTE-
el — koutakropons Thna K-100A u K-50A. Ha Bbixoae reHepaTopa HMmyJb-
COB OHOBPEMCHHO CO31aeTCsl 5 HanpshKeHHH MOCTOSIHHOTO TOKa 26 8, myJb-
CHpYIOUIHX C 4acTOTaMH o, 1,2, 4 u 8y
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PaGora remepaTopa HMIYJbCOB NOSCHSIETCS ¢HI. 4.33. BbiGpanHbie
4aCTOTEI TMO3BOJSIOT HMETh MPOJOIKHTENBHOCTb paboyero mpouecca paBHOH
200 cek., 100 cek., 50 cek., 25 cex u 12,5 cex.

Hauajo mpomecca HHTErPHPOBAHHs B CXeMe MOJEH JOJKHO TOUHO CO-
OTBETCTBOBATb Haualy Nay3bl MeXAY HMIYJALCAMH CTaHAApTHOH HacToTbl,
YCTaHOBJIEHHO} Ha MyJibTe YNpaBJIeHHs MNepexjiouare/neM .

[Nocaen0BaTEALHOCTE  PAaGOTH
} 9/IECMEHTOB CXEMH Har/siAHO mnoKa-
3bBaeT BpeMeHHOH rpaguxk ee pa6o-
TH (pur. 4.34).

e Ilyck cxeMH NPOH3BOAHTICA B
2e caenpyowei  mocaeL0BaTeNbHOCTH:
Tym6aepom K; BKJOYAETCs Hanps-
, xenHe 268 Ha cXeMmy NyJbTa Ynpas-
T neHus (MpH 9TOM 3aropaercst CHr-
nanbnas aamnouxka Jla), Tymbaepom
Pur. 4.33. K, BkaoyaeTcs B pabGoOTy 3JEKTPO-

npuratens npepuareas CI1-60.
Haxumaercs knonka nycka Kq. ITpa sTom cpaGateiBaer i GJ0KHpYeTCs
yepes coGCTBEHHbI!l KOHTAKT (/Pn) myckoBoe pene H HanpsikeHue +2686
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Gur. 4.34

nofaercss Ha KOHTakThl mpepuiBatenst Ky, — Ks. C nomompto nepekioua-
Tens 1) HanpsiKkeHWe BHIGDAHHOH CTaHAAPTHONH YaCTOThI MOJAETCS Ha pefe
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Py, KOTOpOE HauWHAeT MOBTOPATb MMMYJbChl YCTaHOBIEHHOM uacToThl. ITpH
nepBoM MMmyJbce yepe3 KontakT /P, cpaGateiBaer pesie Pz, KOTOpOe CBOHM
KoHTakToM IP; 6J0KHpyeTcsi Ha BeChb Nepuoa PaGOThbl CXeMbl.

B Hayane cnemylowleit naysbl, Koraa peje Py OTHYCTHT CBOH SIKODb,
cpa6atbiBaer pesie Ps, KOTOpOe KOHTaKTOM [P, 6JOKMpYeTCsi, OJHOBPEMEHHO
pasmbiKasi LeMb MapKHPOBKH BPEMEHH, YTO COOTBETCTBYET OTMETKE Hauana
npouecca. C storo Bpemenn + 266 nopaercs uepes mrekieput U —Is na
ynpasasiowye peje B G6l0KaX ONepauiOHHbIX YCHIHMTeNeH W Ha CHLHAJIbHYIO
naMnouky JI,; Ha nyJabTe ynpasieHus. IIpM DeIIGHHH CHCTEM JHHEHHbIX
JH(ePeHLHAbHbLIX YPaBHEHUI C TepeMeHHbIMH KodhHuHenTamn kiod K
CTaBHTCS B MO3HMUHMIO «MEPEM.», H HMIYJIbCbi NpepbiBaTe/isi 4epe3 KOHTaKT
2Ps noctynaior B 06MOTKY KouTaktopa Kag. C 3Toro MoMeHta BCTynaer
B paboty resepatop WMmyJibcos H B cekuu CIIK nojatores MMITYJabChl Ha-
npskenus = 26 8 uactot 'z, 1, 2, 4 n 824 no uensm, 0003HAYEHHbIM  Ha
cxeme uepes a, 6, 8, 2, 0, COOTBETCTBEHHO uepe3 KOHTAKTbI KOHTAaKTOPOB
K12y 1Kni, 1Ky, 1Kay, 1Kng. Kpome Toro, ¢ asuxkka nepekiiouatens [Ty
MMITYJbCHl HANPSHKEHHs! YCTAHOBAEHHON CTaHAAPTHON 4aCTOTH NMOCTVAAIOT
Ha nckateab Mo nysibTa ynpasieHusi, a Takke yepes wrekkepsl His—ills no-
JLAI0TCS B CEKLHH NePEMEHHbIX KO3(HIHEHTOB.

B cayuae peledusi 3agay C IOCTOSHHBIMH KOS(HUHEHTAMH KoY Ks
CTABHTCA B NMO3MLMIO «MOCT.» W TeM CaMbIM OTK/0YaeT paGoTy KOHTaKTOPOB.
Ilnst nepexioYeHus BbIXOAHOH LEMH C OJHOTO MOJIs JiaMesed HeKatens Ha
apyryio B nporpaMmHoM Giioke CB-5-T1 ycranoBieHb! nepekiiouatouue pese

nly, Fno.

VYnpasnenne paGoTOfl STHX MepeKIIOUAIONIUX pejie MPOH3BOAUTCS C 110
MowwbIo HekaTensi Mo, YCTaHOBJEHHOTO B myJbTe ynpasienus. Ha 49-m iware
uckatenst Ho cpaGathiBaer pese Pyg , KoTOpoe KoHTaktoM 1Py, GiioK#pyercs,
a KOHTaKTOM 2P, MOArOTOBJSIET LeMb pefe Psy W OJHOBPEMEHHO MofaeTcH
+26 6 na nepekJwuaioulie peie Pa, Pre B 6i0kax CB-5-T1, koropeie, Ta-
KHM 0GpasoM, Ha 49-M luare HCKaTesell MePeKJIOYalOT BBIXOAHbIE LENH STHX
6JIOKOB C OIHOTO MOJISI JiameJefi Hckaresisi Ha Apyroe.

Ha 90-m ware uckatens Mo B nyJbTe ympabjeHHs cpabaTbiBaeT peiie
P,a, 6J0KHpyercst KOHTAKTOM 1Py, 4 KOHTAKTOM 2Py, mOArOTOBAfiET LENb
Ja cpaGatoiBanus peie P B nojoxennH WeTKH HCKaTead Ha HYneBon
namenu cpabathiBaer peie P, 1 paspbiaer uenb +266. Bce penep Kow-
TaKTOPbl NPEKPalanT paGoTy — CXema BO3BPALLAETCs B HCXOAHOE MOJONKe-
Hile, O YeM CHPHAJW3HPYET 3e/eHass CHrHa/bHas JaMrnouka JIcs, BKIIOYEHHAs
yepes HOPMAJbHO 3aMKHYTbIH TOJOBHOI KOHTAaKT HCKaTelst 2IKHo u Hop-
MajIbHO 3aMKHYTBIil KOHTAKT pejie Pui, KOTOPbIfl HCKjlouaeT ee 3aroparie
B MOMEHT NPOXOX/ICHUS LIETOK HCKATRJs HyJeBoii JamenH Bo BpeMs paGo-
4ero [HKJA CXeMBbL.

Jlns Bo3BpaTa uckateneit cmeHHbX Grokos CB-5-0 u CB-5-T1, a Takxe
WcKaTeNst NyJbTa YIpPaBeHHs B HCXOJHOE MOJIOXKeHHe B MIOCOH MOMEHT Bpe-
MeHH HaxHMaercs kHonka K. [Ipu 5Tom cpaGaTbiBaer pese Pan u uepes
KORTaKTb 2Pun, CKH ,u II'KHo 26 8 nojaercs Ha OOMOTKY HCKaTes
Ho, a uepe3 KOHTaKT [P,, — Ha BCrIOMOraTejibHble peje P, B Gnokax
CB-5-0, CB-5-TT (uenb «){»). Ha Hynesoil namenn Hanpsxenne + 266 Ha
nckaTene Mo OTKIOYAETCS TOJIOBHOH KOHTAKTHOH Tpymnnoi ITKH, wuckarenb
OCTAHABJMBAETCS B HCXOAHOM [MOJIOKEHHH M 3aropaercsi 3eileHas JaM-
nouka JIcs.
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Il noJiyueHHs OTMETKH BpeMeHW B MyJbTe YNpaBJeHHs npeiycMorpena
HeNb, COCTORWAs H3 MOCJE0BATENIbHO BKJIOUEHHbIX HOPMaJbHO 3aMKHYTOro
KOHTaKTa 3P, ¥ HOPMaJbHO Pa3OMKHYTOrO KOHTaKTa 2P;. B Hauane nayssl,
B MOMEHT, Kora pejie Py Yxe OTNYCTHJIO SKOpb, a penie P1 elie yaepxHBaeT
cBO# SIKOpb, Ha KOEOTKOC BpeMsi Hanpsikenwe + 26 8, uepes J00aBOuHbIe

conporusenusi Ry, Ry, Ry, nocTynaer Ha Kknemsl Is. Tlepsasi HyJeBas OT-

MeTKa BpeMeHH, KaK yXe TOBODHJIOCh, MOABIAETCS B MOMEHT pasMbIKaHHH
HOpMaJjbHO 3aMKHYTOro KOHTAKTa IPs W TOYHO COOTBETCTBYET Hauanay npo-
LecCa MHTETPHPOBAHHS. 3aTeM OTMETKH BDEMEHH NOBTOPSIOTCA C BLIGPaHHOA

®ur. 4,35,

cradnapTHO# yactotoil, CxeMa MO3BOJIAET BECTH CUET STHM HMMYJLCaM C 1107
MOLBK THHOBOro cuetunka umnyascos Thna CH-1. Tlogawa umnynbcos na
CYETYHK OCYLIECTBJ/ISIETCS CHHXPOHHO € HMMMYJbCAMH OTMETKH BPCMEHH C N0-
MOILbIO KOHTaKTOB pesie Ps 1 Py. Tlepes nyckoM LiKajia CHETYHKE HMNYJIbCOD
JOJKHA ObiTh YCTAHOBJEHA B HCXOLHOE MOJIOMEHHE Ha HYJeBOC /1CACHHC.

B cxeme HMeeTcst s HCKpOracHTeNbHbIX KoHTypos Ciry — C,ry o uenu
KOHTaKTOB 3Besfouek npepoisatens, Co Crry — B Len# KOHTAKTa KOHTAKTO-
pa iKns u r.Cy— B 1ienu nckarens Ho,

B KauecTBe CONPOTHBIEHHH 7ry—Fg B3ATHl MAaJOOMHbIE NPOBOJNOYHbBIE
conpoTHBJenus, B Kauecrse emkoctelt C,—Cy HCNOJIb30BAHbI KOHAEHCATOPbI
tuna KBI-MH.

KOHCTPYKTHBHO NyJAbT YNPABAEHHS BHIONHEH B BHAE CaMOCTOATE]b-
HOro npuGopa, MHUEBAs NaHeab KOTOPOTC DACHOJOXEHa MOX HeGOoabUIMM
YFJIOM K FOPH30HTAJbHON MIOCKOCTH.

O6unit BHA NyJbTa CO CTOPOHH JHUEBOW MaHenH NOKa3law Ha dur.
4.35, a ¢ 3aaHeil CTOPOHH CO CHATHIMM KPHIIKAMH — Ha ¢ur. 4.36.

Ha snuuesolt naHenu nyabTa pacnojIOKeHbl: TyMOJep BKJIOYEHHs NOCTO-
SHHOrO HanpsiKeHHst 26 8 ¢ CHrHAJIbHOH J1aMIMOYKOH, TYMGJep BK/HOYEHHS
127 8 u HeoHOBasi JlaMNOYKa, C/eBa — KHONKKH .yCK“, .OCTaH.®, ,HCX.
nOJ.“ M ABe CHrHajbHble nammoukd. ITocpeanHe HaXoAHTCs MNepeKnoyaTenb
4acTOTHl H KJIOY, HMEIOWHH MO3HILHH <MIOCT.», <NepPeM.».
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Hajg wHuMH  pacmosoOXeH  CYETYHK  MMOYJIbCOB. Buytpu~ 670-
K4 Ha ChemuanbHOi niaTe pasmelledbl Bee pene  KowrakTopbl K, Koy
Koty Knsy Kny. Ha nanare BbirpaBipoBaHbl HX OGO3HAYEHHS COTIACHO MPHH-
uMnHajbHOl cxeme. B Kauectse pese Py. Pk, Pun, TpuMeHsieTcsi pesie THna
8C-3, a B KauecTBe peje Py, Py, P3, Py, Pyi, Py — pese Tuna 13C-40.

Ha 3anmeii credke 6J10Ka, pacrioioxeHbl: 4 ABaAUATHKOHTAKTHbIX IUTEK-
Kepa [Jisi COeJHHeHHs! My/bTa YNPABIEHHS C CEKIUAMH CIIK, 4 wecTHKOH-
TaKTHbIX IITEKKepa Ans coefnHenust ¢ cekuuamu COY, 2 KJIeMMBI, K KOTO-
pHIM TMOABOAMTCS NuTaHue 266, 2 knemmbl 127 6 — NUTaHHA NpepbiBaTENs,
TPH TpeIOXPAaHHTE s M CAHA 3EMJsHAs Kiemma.

C npaBo#l CTOpoHbl 6/IOKA pasMelleHbl TPH TMapbl KJEMM MOAAYH OT-
METKH BpeMeHH Ha PErHCTPUpYIOlIHe wisieii(oBble OCLHaIOrpadbi.

Pur. 4.36.

B pie OTAGBHBIX GJIOKOB OOpMACHbI: GJOK npepbizaTeds, 6J0K HCKa-
Tenss H GJIOK KOHTakTopa Kpg. DTH Tpi 6JoKa BABHraloTCs NO Hanpapafio-
UM B COOTBETCTBYIOLIHE SUeHKM H COCMMHSIOTCS CO CXCMOM MyJbTa wiTeK-
KePHBIMH COSMHCHHAMH (Ha NPUHLHMHANBHOH CXeme He nokasalibi).

Cnepa pacriofioeH OJOK HCKatedsi, B KOTODOM YCTAHOBJEH H HCKPO-
racauit Koutyp r; Cg. Bee uen# BbiBOAATCA HA yeTblPHa/AIlATHKOHTAKTHDIH
LITEKKEP.

B cpenHioi0 AueilKy BCTABIACTCS 610k konTaktopa Kps. Mckporacsimuit
KOHTyp rg, Cr, Co ycTauoBileH Bxe Gnoka ¢ 0GpaTHOH CTOPOHBI JIHIEBOH na-
HeMU TyabTa.

Bnok npepbiatensi (mpabasi suciika) COCTOMT W3 CHHXDOHHOrO ABHra-
teass CJ-60. Ocb aBHraTejisi uepes LIeCTePEHUYATyIO nepeaady 2:1 npuso-
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[T BO BpAlIEHHE BaJHMK, Ha KOTOPOM VKpemnJeHsl 5 MHCKOB C pasHuHbIM
YHCJIOM panuanbHbix Bhipe3os /, 2, 4, 8 u 16. Tak Kak CKOPOCTb BpalIeHHs
CHHXPOHHOTO JiBHraTelisi paHa 60 0G/MHH., TO YaCTOTa NpepbiBaHHA Hanps-
XeHHs 26 8 nonyuaercs pasHoit 'z, 1, 2, 4 u 8ey. B Gnoke npepbiBatens
PacnoioxeHbl HCKpOracsilike KOHTYpbI 7y, Cy—rs, Cs u conporuBienne Ry TH-
na BC 2s6r, 100 kou.

Co cxeMolt TyJbTa GJOK MpepbiBaTesis COEJHHACTCSA C MOMOLIBIO YeTblp-
Ha/{LLaATHKOHTAKTHOTO IUTEKKepa.

§ 9. MATA3HH JEJHMTEJIEA HATNPSOKEHHS THNA MJ

Marasun penurteneii M Cy»HT A5l BBOAA NOCTOSHHBIX KOI(HLMEHTOB
B cxeMmy Mogean MIIT-O u paccuntan Ha 12 KOI(HUHEHTOB.

Marasus JenuTeneii paséuT Ha TPH OTAeJbHbIX O0Ka (Qur. 4.37). Ha
¢ur. 4.38 npHBeneHa MNpPHHUHNHAJNbHAA JNIEKTPHYECKas CXema 60K feJH-
Tene}“{, cocToAllLas H3 4 ONMHAKOBBIX fUeeK, Kaxaasi H3 KOTOpbIX npeaxas-

T, 11z, 6000 2 07%
D, 10,200 01%

(020066 00" oJo) iz (oYeJoYelololorotaliy
000000000 19 I 9ed 00

S

1T

(000000060

!

Kaf|Kirgn?) nlﬁl(n%(/nfkn‘i M;]L 025 Kn5RalTin6 /IﬂHlﬂEﬂ ;f/v?ﬁ Kn9lKnen 1OWa2Z W W28 ka2 ka2e| W27
; f

.

|

—J

-

Wsl(b

bur. 4.37.

HayaeTcsl Jjisfi BBOAA OJHOTO MOCTOSIHHOTO KO3(HIHEKTa ¥ MPEACTaBJAET CO-
60i MarasuH COMpPOTHBJEHHH, COCTOAILLMA M3 TPeX MNeNuTenel:

J11 — 11 conporusnenuit mo 3000 ox,

A2 — 11 conporuBaenuii no 600 ox,

J13 — 10 conporuBieHui mo 120 om.

Jenutenu coeluHeHb MeXAY COGOH TakMM OOpa3oM, YTO KaxAbii Mo-
CeAyOuHi [eJHTeNb WYHTHPYET [iBe CEKLUHMH NPEeIbAyLIero JeNHTeNs, Npu-
9eM COMPOTHBJEHHE KaXIOTO NOCJIENYIOWEro AQIHTEN PAaBHO CONPOTHBJIE-
HRIO 2 cekuuil npeapiaywero. IIpH TakoM COEHMHEHHH JeJiHTesNell BblAepKH-
BaeTCA YC/JOBHE MOCTOSIHCTBA BXOJHOTO CONPOTHBJEHHS GJoKa npH NoGoM
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fIONIOXKEHHH pyyek mepekirouarens. Bijok mocrosusoro KO3()HILHEHTA M03BO-
JISieT YCTAaHaBIHBATb KOI(HILHEHT C TOUHOCTHIO 0,1% or 0 no 1 uepes 0,001.
Yepes rpebenky I'p-1 BXOAbI H BBIXOLbI KO3(PHUHEHTOB COEIHHSIOTCS CO
cxemoit Beeit cexunn MIIL.
Buewnuit Bun MJI npencrasnen Ha ¢ur. 4.39, BHA CO CTOPOHbI MOHTaMa
OnHOrO 6JI0Ka AenuTeseil faH Ha (Hr. 4.40.

ur. 441

Pur. 4.39.

Pur. 4.40.

Henutenu A1, 2, 13 Kaxnoro KoaduuueHTa CMOHTHPOBAHEL HA ClELH- 7 i J f EEERERRXRE
JIbHBIX TETHHAKCOBBIX MJiaTaX, Ha KOTOPbIX HaHeceHa rpaBHPOBKa. Ha nuue- . B :3':}“{:”1‘“"3 SIS IRRY:
BO MaHesH pacnosioXeHbl nepekaiouatent. Biok AenuTtesned BiBHraercs rno k = R
HAMPABJAIOWMM B KapKac H KPEMHTCH K HeMy CO CTOPOHbI JIHLEBOH MaHeH
4 BHHTaMH.

Ha nuueBoil mawesu Kapkaca, BHH3Y, HaXOMATCS KJIeMMbl «BXOA» H
«BBIXO[» MOCTOSIHHBIX KO3(MUHEHTOB, a Ha 3a/iHeii CTeHKe — 2 YeTbipHaUuaTH-
KOHTAaKTHBIX LITEKKepa AJs MOjauH BXOJ0B H Bbixonos MJL na HaGopHoe
none mogeni. CoefuHeHHe MOHTaxa Kapkaca MJI ¢ MoHTaxem 6oKa Jeju-
Tesieli POW3BOAMTCS nepenaiikoit Ha rpeGenkax [ p,—Ip,. Koncrpyxuns ML
M03BOJISIET CTABMTH [BE CEKUWH O/HA Ha APYIyio.

Dcesuus TH L

1 cewuus f1H.

§ 10. HABOPHOE NOJIE MOJAEJAH

HaGoproe none momenn MIIT-9 cayxur ans yRoGHOTO COEAHHEHHS
GJIOKOB MOJIeNH Mexay coGoii. DiekTpuueckas cxema HaGOPHOIO MOJS MpH-
Boxutest Ha ¢ur. 4.41. Habopuoe nose pasgeneso Ha 4 cexund (I—IV).
Ha Kaxaylo CeKlHIO C MOMOILbI0 BHEUIHHX CO€AHHHTEJIbHBIX KaGejyieift mo-
HaloTCH ClefylouHe Lenu:
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1. C cekiumuu onepanHOHHBIX ycHnuTesedi uepes wTekkep LI, mopaforcst
12 BuixonoB BOY, a uepes wrekkepwt I, Ils, Hli— 12 sxomos BOY u
48 [OMONHHTENbHBIX BXOMOB.

$ui, 443

2. C cexunn 'CIK uepes wrekkep Ils mopaotcs 12 sxomos 6noka
CB-5-0, a uepes wrekkep Ifs — 12 BhIXONOB 3THX GJIOKOB.

67

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4



Sanitized Col oved for Release 2010/07/09 : Cl. 043R000400100017-

3. C cexuun MJI uepes wrexkep [ls monaotes 12 BXOZOB NMOCTOSHHBIX
KO3(HIHeHTOB H uepe3 wuTeKkep L7 — 12 BbIXOAOB MOCTOSHHbIX KO3(puuu-
€HTOB.

Co IWITEKKepoB LenH -HAYyT Ha COOTBETCTBYIOUIHE THE3Ad, PaCMOONKeH-
Hble Ha KOMMyTaLLHOHHDiI TNaHeJH. Bee ueny COeAHHSIIOT OAHH BbIBOJ 1LITEK-
Kepa ¢ OJHHM THE3/10M, 3a HCKJIIOUEHHEM ueneﬁ, COOTBETCTBYIOLWHX BblXOAaM
BOY, KOTOphie OfiMH BbIBOA LUTEKKePA COEAMHSIOT C 12 rHesfamy Ha KOMMY-
TauHOHHON nanead. KOHCTpYyKTHBHO HaGopHoe nose O(opMieHo B BHAE
OTHEJBHOTO CaMOCTOSITENILHOTO GJIOKa, BHEWHWH BHA KOTOPOro €0 CHATOH
BepxHel KpBIKOM faH Ha ¢ur. 4.42.

Bua Ha GJI0K C3afu. mpencTasieH Ha ¢ur. 4.43. THesna yKpensieHnl Ha
CreuManbHON MJaTe, PHKPHITOH CBEPXy ETHHAKCOBOH TIATOM, Ha KOTOpO#
JaHa rpaBHpoBKa B COOTBETCTBHH C 0603HaYeHHAMH, NMPUHATBIMH HA TPHH-
iHNHaNbHON cXeme.

I'Hesfa Ha HAaGOPHOM TIOJIe HCMOMB3YIOTCH TaKHE e, Kak H Bo BCei MO-
nenu MIIT-9, co cneuua/bHOl PYXHHOM, oBecneunBaoLiel HafeXHbli KOH-
TaKT C OJIHOKOHTAKTHbIM LUTEKKEpOM KOMMYTALIHOHHBIX LUIHYPOB.

Ha sanmeii cTeHke G/IOKa PaCMoJIOXEHBbI IUTEKKepHble BHJKH B 4 psja
no 8 wryk. LlTekkepbl cHaGKeHbi IPAaBHPOBKOH B COOTBETCTBHH C NPHHLH-
nuajibHOH CXEeMOH. COe,U.HHeHHe THe3J Ha KOMMYTAalHOHHOM I0Jie NPOH3BO-
IIMTCSE C TOMOLIBIO COEAHHHTENBHBIX IIHYPOB MO 3apaHee MNOArOTOBJICHHLIM
TabJHIaM. -

§ 11. CNELMAJIbHbIA KBAPILEBbIH TEHEPATOP CKF-2

Pur. 4.45.

Creunanphbiit kapuesnii reseparop CKI-2 npumensercs B Mojend
AN NMUATAHHS CHHXPOHHBIX MOTOPYHKOB CreuHaJbHOro reHeparopa HMMYJib-
coB. OCHOBHBIMH csoﬁcrsamu, XapakTepHbIMH [JIl HEro, SIBJISIIOTCS KBapLe-
Basi CTaGWJHM3ALHsA YacTOThl H MOLIHBIA TpaHchopMaTopHuil Boixod. Buok-
cxeMa reseparopa mokasaHa Ha ¢wur. 4.44.

bapueboall00] 137 geaum.|200 |24 genum |50 |6yqeprmi) 50 |Buzognoi
|eerepom. [z | uocmome [z |4acmome 7| Kackag 7y | kackag FCD)

Pur. 4.44.

Cxema renepatopa paoraer cienyiomuym obpasom. [lepemennoe Hanpsi-
MKEHHE C BbIXOJA KBapLEBOro reHepaTopa CTaGHJM3MPOBAHHOH YacCTOTI
1000 24 nogaercsi Ha BXOJ NMeEPBOTO AENHTEJSI YACTOThI, KOTOPbIH MPOM3BOAHT
ee MATHKpaTHOe AejeHxe. Buarogapst sTomy ¢ Beixoma l-To jAenuTens uac-
TOTbl HA BXOJ 2-TO NEJHTeNs nojaercs Hamnpsikenue uacrtorol 200 2y.

Bropoii AejuTeNb YMeHblaeT 4acTOTy eule B 4 pasa, BCJEACTBHE ue-
ro Ha ero BhIXOJe MoOJyuyaercs HampsukeHHe uyactotsl 50 2y. B kauectse
1-T0 M 2-ro OeJHTelNiell 4acToThl HCNOJb3YIOTCA CHMMETPHUHbIE MYJIbTHBHOpPa-
TODHI, CHHXDOHH3HDYEMble BHEUIHHM TIEPHOAHYECKHM HAMpSKEHHEM. Bydep-
Hblii Kackal CJAYXHT JIsi PasfieieHHsl BTOPOTO MAeJHTeNs 4YacTOThl OT MOIL-
HOTO BbIXOJAHOrO Kackaia. K BBIXOAY MOC/ENHEr0o KacKaja YCHJHTeNs MOLI-
HOCTH HanpsiKeHus: 4acTothl 50 24 NOJKJIOYAeTCH CHHXPOHHbIi MOTOPUHK
ClieHabHOrO reHeparopa HMIyJIbCOB MOJEJH.
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DniekTpHUecKas CXeMa reHepartopa npHeeaeHa Ha ¢ur. 4.45. Tlepsuiit ee
kackan Ha namne JI, (BAC7) BmecTe ¢ KsapueM (THN KT-1), BKJIOYEHHbIM
MeXIy ynpasasioulelf CeTKoH W aHoAoM, NpeAcTaBiser co6oil rexepaTop
craGunbHoi yactothl 1000 24. CraluiM3auus 4acTOTHl MpH MOMOLLH KBapila
o6uienssectHa. CTaGHABHOCTb YACTOTHI TAKOTO KBapueBOro reHepaTopa o4eHb
penuka (nopsiika 104 — 105 2y4), uem ofecneynBaercs o¥eHb TOUHAs pas-
BEPTKA NepPEMEHHLIX KOI(DHUHEHTOB BO BPEMEHH.

B cayuae, eciii Asi PasBepTKH NePEMEHHbIX KOIPHUHEHTOB NOCTATOUHA
TOYHOCTb BO BPeMEHH nopsiaka 2%/, resepaTop MMAYJIBCOB MOLC/H MOXHO
MUTaTh NPAMO OT CETH MEPEMEHHOrO TOKA 4acTOTH 50 24. [pu 3TOM HeOOXO-
AMMOCTb B KBapLEBOM reHepaTope OTnajaer.

[Mepemennas cJaraiollas aHOAHOro TOKA JaMmbl JI, co3paeT najnexue
HAMpsKEHHMs! Ha AHOJHOM ApoCCesie 3TOii JiaMilbl.

3a)KHraHHe HeOHOBOH JIAMMOYKH, TPHCOCIMHEHHOH Yepe3 OrpakHuHTesib-
HOe compoTHBJeHHe Rz K JApoccenio, yKa3biBaeT Ha BO3HHKHOBEHHE reHepa-
unu. ‘Conporusjenne Rs 1 emkoCtb Cy cay®ar s aBTOMAaTHYECKOrO CMe-
wieHHst paGoueil TOUKHM Kackala. HacTb BbIXOAHOrO HANpsXEHHR rexeparopa,
CHMMaeMas C aHOAHOro CONpoTHBieHHsi R4, uepes mepexofHyio eMKOCTb Cs
MOJAETCA HA feNHTENb HanpsKeHHsi, COCTOAWMIA M3 conpotupaenuit Rs
Rgs. C conpoTiBaeHHs Rs Hanpsxenue CHrHaja NojaeTcs OAHOBPEMEHHO Ha
ceTKH oGenx nojiosiH Jamnbl Jp (6H7C), siBasioweiics nepsbiM AejnTeseM
yactoTh, TTOATOHKOH CONMPOTHBJIEHHA R7 OCYLIECTBJACTCA H3MEHeHHe Co0-
CTBEHHOH yacToThl MyabTHBHGpaTtopa. Kak yxe ykasbiBaioch Bbille, 1-it ne-
nMTenb HacTpayBaetcs Ha yactoty 200 2y. Hanpsixenue c Bbixoa 1-ro mysb-
THBHGpaTOpa NonaeTcs yepes conporusiekue Rig u emkocts C7 Ha 2-i mysib-
THBHGpaTOp, cobpanubii Ha namne Js (6H7C), cxema KoTOpOro amanoruuna
cxeMe 1-T0 My/abTHBHGpaTOpa. PerynnpoBKa 3TOro MYJbTHBHOpAaTOpa MpOH3-
BoAMTCs conpoThBeHusiMu Ris n Riw. Hactpoiika Benetcsi Ha yacToTy 50 2y.
Takum 06pa3oM, 06a My.bTHBHOpaTOpa OCYlecTBAAIOT 20-KpaTHOe JeseHHe
4acTOThI.

Cnenytomnii (6ydepubiii) kackan sa namne JIs (6H8M) mpeacrasasier
co60oil OGbIYHBIH YCHNHTeNbHbIH KacKal. EMkocTb C\5, BKJIOYEHHasi napan-
JeJIbHO aHOAHO# Harpyske (Rzi), cnyHT ANsi WYHTHPOBAHHA BBICIUHX rap-
MOHHK, B pe3yJibTaTe Yero NoJaBaeMbie Ha BXOL KacKala KoJeGaHHs nouti
NpAMOYroNbHOM (OPMbI MPHHHMAIOT (opMy, GaH3KYI0 K CHHYCOHAJIbHOIT.

. OxkoHeuHbili Kackaj paotaer na jamne JIs (6I13), anonnoit Harpyskoit
KOTOpOH siBJIieTcsi NepBHuHasi OOMOTKa Tpancdopmatopa. Bropuuxas o6
MOTKa TpancopMaTopa BMecTe C eMKoCTbio Cis 06pasyer pe3oHaHCHbifi KOH-
TYp, HacTpoeHnwiii Ha yactory 5024. Ko BTopuuHoii oGmoTKe TpaHcqopma-
TOpa MOACOeNHHAGTCS CHHXPOHHbIH MoTOpunk. I1pu nojave ¢ Bbixona Gydep-
HOrO KacKaja HampsKeHWsl CHTHana Ha CeTKy Jamnbl Js, 4To NPOH3BOAHTCS
npu Bxaiouennn TymOnepa Krew Ha JHUEBOH naHeNw reseparopa, Ha 06-
MOTKY CHHXPOHHOrO MOTOpPYHKA@ MOAAETCS HaNpsKeHHe NOopsiika 127—130 6
BBICOKOCTa6HIIbHOM yacToThl 50 24, BCAEACTBHE YEro MOTOPYHK Bpallaercs O
CTPOTO TIOCTOSIHHOH CKOPOCTBIO. Pery/MpoBKa BeHYHHbI BBIXOJAHOTO Hampsi-
JKEHUS! IPOH3BOJIMTCA C MOMOLUBIO CONPOTHBICHHS [z,

KOHCTPYKTHBHO KBapLeBblii reHepaTop oopMieH B BHIE OTIEJbHOIO
caMocTosiTenbHOro pubopa (cM. ¢ur. 4.46 1 4.47). [ns CoeqHHEHHs npH-
6opa C HCTOYHHKAMH MHTaHHS (+3508, «emas» # 6,38 nepemeHHoro
ToKa — AJIsl HaKaja HWTeHl JlaMn) Ha 3alHell CTEHKE reHepatopa yCTaHoB-
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_menbl TPH KaemMbl. Boisogel ot BTOpHYHOR OBMOTKH TpaHcgopmaTtopa no-

[al0TC Ha ABe kaeMmbl «127 8, 50 y», M3 KOTOPBIX OfHA 3a3EMJeHa.
B CXeMy KBapuesoro reHepatopa BXOAAT cheayouxe QCHOBHbBIE 3JICMEH-
toi: kapu TtHna KT-1, 1 namna 6AC7, 2 namnbl 6H7C, V) namna HHEM.

Pur, 4.46. Pur. 4.47.

| BmixomHas Jamna 6713, aHomHbIii Apoccenb, TpaHCopMaTop, COMpOTHBIE-
HHSL H eMKoCTH. CONPOTHBAGHHA M GOJbLIIHCTBO €MKOCTel pacnofoxerbl Ha
9 nJaTtax, NOMeLeHHbIX BAOJb GOKOBbIX CTEHOK LIACCH.

Emkoctd Cy, Cy, Ciy, Cis u Cis KpensTest K LWACCH C NOMOLLBIO XOMYTH-
xoB. MOHT@X NpHGOpa 3aKPHIBAETCH METANIHUECKHM KOXYXOM, HMEIOUIHM
BEHTH/ISIMOHHbIE OTBEPCTHA MU OXJNaXIEHH:.
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Iaasa 5

NMUTAHUE CXEMbl MOLEJH
§ 1. PEXXHMbl TUTAHHS MOJEJH

[utanHe 3JeKTPHYECKOH CXeMbl MOAC/H MIIT-9 MOXHO pasfeNHTb Ha
1Ba THna:

1) nuTaHHe 3JIEKTPOHHBIX 6710KOB MopmedH (ycuauTenell NOCTOSHHOTO
toka tuna YIIT-6,cxeMbl 3alaHusi HayajbHbIX YC/OBHH H MOCTOSHHBIX BO3-
MYLUEHHH) ;

2) NMTaHHe 3/1eKTPOMEXaHHUECKUX 670KOB MOAENH (My/bTa ynpaBJIeHHs
MOIENH ¥ CMEHHbX 6JIOKOB MepeMeHHbX koaduuuenros CB-5-0 u CB-5-IT)

[uTakHe SJEKTPOHHbIX GJOKOB MOJEJH OCYLIECTBJIAETCS OT 3JIeKTPOHHO-
cTaGUAN3HPOBAHHOrO 6/10Ka MHTaHHs 3CB-1, 6aoka Hakana BITH-1 u ceth
nepemenHoro Toka 127 6. YCHMTeNH VIIT-6 B Mopenn fiBJAIOTCS OCHOBHbI-
MH [OTPEOHTENSIMH _3/IEKTPHUECKOH SHEPrHH. lns nuTaHus yCHJHTened
VIIT-6 8 cexuno COY or 6aoka DCB-1 mnopaiorcs HanpsxKenus + 3503,
+ 758, — 3508, — 190 8 NOCTOSIHHOTO TOKa, 6,3 6 nepeMeHHOro TokKa (He-
3a3eMJIeHHbIi HCTOUHHK Hakana), 6.3 8 mepeMeHHoro roka (3a3emaenub#
HcTounnk Hakana) H or G6aoka BITH-1 nonaercst Hanpsxenne MOCTOAHHOrO
ToKa 6,38 (OT 3a3eMJIeHHOTO HCTOYHHKE).

[Ha cxemy 3amaHHsi HaYaJbHbIX YCJIOBHH H MOCTOSIHHBIX BO3MYILEHHIT OT
6aoka SCB-1 nopatorcs Hanpskenus +3506 u — 190 6.

JlanHble BEeNHYHH MAaKCHMaJIbHOrO TOKa, noTpe6/IsieMOro  YCHJIHTENEeM
VIIT-6 OT pasnHyHbIX HCTOUHMKOB NHTAHHA (B #Q), NPHBEACHD! B Tabnuue 1.

Ta6auua 1

=638 1 ~638 ~638

3a3zeMi1, He3aszeMJl. 3a3eMJ.

+3508 | +758 | —350B —1905\
i

Ra
(xom)

40 i 13 [ 2 2 ‘ 17,5 \ 1200 900 150
20 \ 25 2 2 35 1200 900 150
10 ] 48 2 2 70 200 900 150
I

TIHTaHHE 5JeKTPOMAarHUTHBIX MEXaHH3MOB M CHTHAJbHBIX JAMIOYCK MO-
nean MIIT-9 npoU3BOAMTCS OT HCTOYHHKA HAMPSXKEHIs MOCTOAHHOrO TOKA
9266 +10%. B kauecTBe HCTOUHHKA HANPFXKEHHA TMOCTOSHHOIO TOKa 26 8
MOYKHO HCTIOJIb30BATh MOTOP-TeHEPATOp, aKKYMYJISTOPHbIE GaTapeH HilH Bbil:
pAMHTE/b, HMEIOILUH Ha BbIXOAE xopowuil QunbTp. HanGonbuuil TOK, KoTO-
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pbiii MOXET NoTpe6oBaTLCH OT HCTOUHHMKA NOCTOSIHHOrO Hanpsikenns 26 6,
pasex 30—40a.
Ta6nuua 2

=638 ~638 ~638
u l +308 | +758 | —3508 3a3eM1. HeaaseM. 3a3eMJI.

J (ma) 350 24 24 525 14.400 10.800 1.800

JlaHHble BEeJHYHH MaKCHMaslbHOTO TOKa, notpe6asieMoro OAIOH cexuHeit
COY oT pasiHuHbIX HCTOYHHKOB MUTAHHA (B #a) npuseneHs B Tabjuue 2.

§ 2 3JIEKTPOHHO-CTABMJ'IHBHPOBAHthﬂ BJAOK MUTAHHSI 3CB-1
1. Hasnauenue npuGopa

Baok nuranus ICB-1 (aneK‘rpoHHo-CTaMnMauposanumﬁ BBITIPSIMHTEIIb)
ABASAETCS. OCHOBHBIM HCTOYHMKOM NUTaHUS MOACIH MIIT-9. Onucanue ero
6bIO TIpUBeAEHO paHee B Gpouiope «DIIeKTPOHHAs JiMleliHas MOAenb THNa
UTIT-4».

TTpuGOp COCTOMT M3 UeThpex, No CyIecTsy aBTOHOMHBIX, ABYXMOJY-
[epHOAHbIX BhIMPsAMITeNedl ¢ GHILTPAMH H € yCUaUTENAMH-CTabHNH3aTO-
pamu. On nmeer obllyi0 naHenb ynpasJieHds H KOHTPOJSl BCeMH CTaGuJi-
3HPOBAHHBIMH HATIPFKEHHAMHU.

OfiuH 6J0K THUTAHHsS MOXET OJHOBPEMEHHO MHTaTb /10 14 ycuauteneit
nocTosiHoro Toka thina YIIT, paGoTaiouux B pexHMe, Npi KOTOPOM MAKCH-
ManbHblil Beixoanod Tok YIIT paser 10 #a, npu JHHEHHOCTH XapaKTepHCTHKI
yCHNHTEIS U.,“.x.v:kU,.M B AHanasoHe H3MEHEeHHs U,wx. paBiom =t 1208.

BJIOK MHTAHWS HMEeT HA BHIXOJE YEThIPE BbICOKOCTAGHIH3HPOBAHHDLIX
HAMPSXKEHHs NOCTOSHHOrO TOKA, HMEIOWHX CIEAYIOIHE HOMHHa/IbHble 3Ha-
YeHUSI OTHOCHTE/NBHO «3EMJIH»: — 350, — 190, +75 u +3508.

B raGauie 3 NPHUBEIEHbl 3HAYEHHA JONYCTHMBIX HArpysoK Ml 3THX

HaNPSIKCHUH.
TaG6auua 3

Harnpsixenne JIonycrtumas Hanpsxenue JlonycTumas
(8) uarpyaka (Ma) () narpyska (ma)

—350 50 +75 50
—190 550 -+350 350

Kpome TOro, 60K MMEeT ABa HE3aBHCHMbIX BbIXOZla HaMpsiXKeHHs nepe-
MeHHOTo ToKa 6,3 8 C MaKCHMaJlbHbIMH TOKAMH, PdBHEIMH 8,4 u 12,6 a, HeoO-
XOLMMbBIMH JJI5l THTAHHSI HUTEH HaKana Jami yCHITHTeIeH.

Buiok mutanns BKmouaercs B ceTb 2208, 50 ey uepes deppopesoHanc-
Huii crabuausatop tHna ITA-58, KosHlHeHT crabuIM3alMd KOTOPOro c¢o-
crapnser He meHee 30. OGuHi KO3(QHUHEHT cTabH/IM3allHH KaXA0ro HCTOY-
HiKa 6noka — Goaee 1500.

BaoK HMeeT BOAbTMETp Kiaacca 1,5, KOTOpbI CAYKHT A KOHTPOJIS
HOMHHaJIbHbIX 3HaueHHH# BbIXOAHbBIX Hanpm{(eunﬁ MOCTOAHHOrO TOKa.

OGuuit Bug npubopa B KOMIJIEKTE C (heppocTabHIN3ATOPOM AaH Ha
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¢ur. 5.1. Koncrpykuusa 6.0Ka nHTaHHA — 6/0YHAs, Aaloulas YAOOHbIA 10-
CTyn K JjJaMmnam U K MOHTaxXy.

Pur. 5.1,

Bpems Bhixofa npuGopa Ha CTaUMOHAPHbIH pexium — 30 muH. TlpakTu-
YECKH, O/IHAKO, BJOKOM MOXKHO TOJb3oBaThest e cnyets 10—15 muu. nocne
ero BkaloueHns. OH ~JIOMYCKaeT AJHTe/bHYIO, HENpepbiBHYIO 3KCIIOATALHIO
B NaGOpaTOPHbIX YCAOBHSAX NPH NOJHOA Harpyske.

-2. BoinpsMuTeab ¢ (QHABTPAMHK

Ha ¢ur. 5.2 — 5.5 naun anexs-
540§ PHMYECKHE CXeMH BHIpsAMHTen€ed ¢
+ « GUIBTPAMH 1As KAXJOrO H3 UETH-
LEI' pex HCTOYHUKOB. Kamu#t BHNPAMH-
) Te/b HMEeeT CBO# CHJIOBOH TpaHcdop-
T matop. CxeMH BHIpsIMHTened —
JIBYXNOJYIePHOAHHE, HA KEHOTPOHAX
tuna 5U4. Uncao xeHoTpoHOB onpe-
Jenfetcss  MAaKCHMaJbHHM  TOKOM,
CHMMAeMbIM C BHIIPAMHTENEH.
BHOpsiMHTENd  HMEIOT YHCTO-
eMKOCTHHE (HIBTPH, 33 HCKJIKYe-
HHeM BuOpaMureas Ha—190 8, B
cxeMe (DHIBTPAa KOTOPOTrO HMEETCH,
KpOME ‘TOro, JApocCesb,
Benuuuna emxocreit ¢HabTPOB
pasqHYHA, OHa IMPONOPIHOHANbHA
dur. 5.2, CHHMaeMOMY C HCTOYHHKOB TOKY.

Ly
d
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CuJioBbie TPaHCOPMATOPBl H APOCCENb YKPENJIAIoTCa HenocpefCTBeHHO
Ha pame MpHGOPa. DJIEKTPONHTHYECKHE KOHMEHCATOPHI BCEX (GuIBTPOB pas-
MellleHbl Ha ofiell CheMHOH mJaTte.

T 11 5U4
[

R~10-300m
AN -2 +330€

dur. 5.5.

3. Ycuauresn-ctabnau3aropbl

VCHAHTENH-CTAGHAK3ATOPl  HCTOYHHKOB GNIOKA THTAaHHS OTJIHUAIOTCS
Ipyr oT jpyra (3a HCKIOYeHHeM nctounukos — 350 u +3508) npuhuk-

76

fiMaJbHOM cXeMofi cTaBuin3aropa, oGecrneuuBaloOlled IJIs KaXAOro OTAelb-
HOTO Clyyas HaWJyyliHe Pe3yJbTaThl CTaGHAH3ALUH.

a) Crabuausaroper + 350 u — 350 6

YeHnuTeNH-CTaGHIN3aTOPbl 3THX HCTOYHHKOB HAEHTHYHb. Kamabid u3
HUX SIBJIAETCS YCHJIMTE]EM NOCTOSIHHOTO TOKa C KAaTOAHBIM [OBTOpHTENeM Ha
BbIXne. YCHJHMTENb 3aMKHYT caM Ha ce6d, T. €. HaXOAUTCS B PeXHMe CTO-
NPOLEHTHON OTPHIATeNbHOH O6paTHOH CBSI3H.

Ha ¢ur. 56 # 57 faHbl NPHHUHNHANbHBIE CXeMbl CTabHIH3aTOPOB
uctounukoB + 350 u — 350 6.

6 bnapannens

dur. 5.6,

OHH OTJIH 4alOTCS JIMIUB TeM, 4To B cXeme cTabuiusatopa + 3506 nas
nostyyerusi 6oJl bWOro Toka B Harpy3ke, BMECTO OIHOM «TPOMyCKaloue#» nam-
MBI KATCAHORO MOBTOPHTEJS, BKJIOYEHO Napajiesbio 6 JaMn TOro xe Tuna
(6T13).

Yeunutenb - CTaGHNN3aTOp SBASATCA  ABYXKACKA/LHBIM YCHJIMTENEM TO-
CTOSHHOTO TOKA K3TOIHO-CBA3aHHOTO THNA Ha ABOMHBIX TpHOAaX THna 6HOM,
HMeIOWKX Gobluol KO3GbHIUEHT yCHIeHHs. DTa CXeMa NpH Halalke HEeKpH-
THyHa. OHa MMeeT 3 CEeTOYHbIX BXOAA3, CJYXALUX AJs TMOA3YH: BXOLHOTO
HanpsKeHus (Ha ceTky 4 samnbl JI1), STaJOHHOTO HAMpPSKEHHS CPABHEHHH
(ua cerky | namnbl J1;), NO OTHOLIEHHIO K KOTOPOMY OCYILECTBSIETCS CTa-
GUAH3ALNSA, W YACTH HECTAGHIH3UPOBAHHOTO HANIDSKEHHS BbIIPSIMHTENs (Ha
cetky 4 namnpl JIy) Aas oGecriedenus CTAGHIH3AUMH MO CETH.

B kauecTBe 5TaJOHHOrO HAMpSKEHHs CPABHEHHsI MCNONb3YeTCsl Hamnps-
xewue cyxoii Garaped (+B5 u — bB), pasnoe 478.
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Conpotusiienne Ry caykut pis Gonee TOUHOH CTAGHNU3ALMH CXeMbl
no HarpysouHomy ToKy. HarpysouHasi XapaKTepHCTHKa crabuiusaTopa na-
KAOWas; BBeAEHHE DEry/HpOBOWHOTO CONPOTHBJeHUs Ry Moxer cietaTs
HArpY30UHYIO XapaKTEPHCTHKY TOAHHMalowledics, a NPH NPaBHIIbHOM nox6ope
BeJHYHHBl COMPOTHBJIEHHS — NOYTH TOPH3OHTAJIbHOH.

HoMuHalbHOE HATpsXKeHHe Ha BbIXOJe CTabuiH3aTOpa (350 8) moxer
yCTAHABJMBATBCS NOTEHUHOMETPOM Rii BXOLHOTO AeNuTeNs yCHIHTENs.

Pur. 3.7.

Emkoctst C, u Cs BBeieHbl B cXeMy i (HIBTPAUHKH MepeMeHHoro
HanpsixkKeHus, NpPOHHUKAIOUIETO no uenH Haxkaja H C BbIX0JA. BbINPAMHUTEJISA.
Llenouka RC, cocrosimasi u3 eMKOCTH Cp M COMPOTHBIEHHS Rs, npensr-
CTBYeT CaMQBO3GYMK/IEHHIO YCHIIHTENS.

Tloa6op BeNHYHHBI COMPOTHBJECHHUS Rs obecneulBaeT rOpH30OHTaJbHOCTH
xapamepncmxﬂ, Bblpa}KalOUlEﬁ 33BHCHMOCTb BbIXOAHOTO CTaéHJlH3H1)OBaH-
HOTO HAmpsKEHHsi OT KoneGaHWi HampsXKeHHs CETH.

Jlas yMmenbuienusi GOHOBOM COCTaBAsioUlell HA BbIX0AE crabunu3aTopa
B cxeme npumensiores emkoctd Ci, Cs u Ce.

KostHuuenT CTaGHIH3AUMH AaHHOH CxeMbl 6e3 ¢eppocTabunuzaTopa
npu6au3uTesbHO pased 125

6) Crabuausarop + 758

DneKTpUUecKas cXema cCTaGHiH3aTopa nana Ha @ur. 5.8. B sroi cxeme
[PHMEHSeTCA OJHOKACKA/HbI YCHIUTEb NOCTOSHHOTO TOKA Ha MEHTONEe THNA
6AC7 (J1), umeiomeM GOVIBIIYIO KPYTH3HY. B kauyectBe «mponyckaiouien»
JaMnbl Heiloab3yercs, Kak U B cxeme + 350 8, namma Tuna 6I13.
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B KauecTBe STAJIOHHOTO HANpSKEHHs HCMOJb3YETCs 4acTb cyxoit Gara-
peu HCTOYHHKA +3508 (146). D10 HampsKEHWe BBOLUTCA B CXeMY uepes
KaTOZHbIi TOBTOPHTEJb Ha Jlamne 6J5.

Tlamner 6AC7 u 6J5 umeioT ofliee KaTOAHOE CONPOTHBJCHHE H, TaKHM
06pasoM, TOTeHUHaJ HA KaToAe JaMILl 6AC7 sapaetcsi nocrosuublit. Bxoi-
Hoe HAnpsiKeHHe YCHJHTENS MoCTymaer Ha yeTBEpPTYIO CETKY JaMnbi 6ACT7.
Ha SKpaHHle CeTKY 3TOH JlaMIbl uepe3 COMPOTHBJIEHHE R+ nojpaercsi uacTh
BbIXOJHOTO ‘HeCT36HHH3Hp0BaHHOI‘O HanpsxeHns BbINPAMHUTENS, ofecrieuu-
Batouias TOPHSOHT&J’IbHOC’l‘b XapaKTePUCTHKU 3aBUCHMOCTH BbIXOJHOIO Harllps-
JKeHusi OT KojeGaHuil HanpsKeHus CeTi.

Ilns ymenblicHis (OHOBO coctapasiolleil Ha' Bbixofe cTabMnH3aTopa
B CXeMe MPHMEHSIOTCS eMKOCTH C,, C; u Cs.

Conpotusienxe Ry Tak ke, KaK il B CXeMax MCTOUHHKA HamNpsKeH!s
350 6, CIYKHT I TOUHON CTAGHIH3AINI CXEMbl 10 TOKY Harpy3KH.

TosyueHie BbICOKOTO KOI(HUHEHTE cTaGuan3allii  NpH  OTHOCHTENLHO
HH3KOM 3HaUeHHH HOMHHAJbHOTO Hampsukeuns (+ 756) npejcTaBnser 0onb:
wy1o TpyAHOCTh. JlaHHAA cxema 3HAYTENLHO JYHUIC JAPYTHX H3BECTHbIX CXEM.
KosguuueHT cTabuiIu3aluH ee Ge3 ¢oppocTaGHIM3aTOPa paBen  HpHMEp-
Ho 50.
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g) Crabuausarop — 190 8

Cxema cTabuansatopa — 1908 NPHHUUMNHAJNBHO OTIHYaeTCs OT cXeMbl
cra6unusaniy 350 8 NpHMEHeHHeM, BMECTO CXEMBI C nponyckaiouteii 1amnoi,
cXeMbl C UIYHT-JaMIoM, T. €., Mo CYULECTBY, OHA npeacTasisieT coboil aneKT
POHHbIH CTaGHIOBONDT. TpumeHeHHe STOH JaMIibl 06yCJIOB/IEHO TEM, YTO IpH
BecbMa 3HAUMTENLHOM TOKE, KOTOPbH AOJMEH JHaBaTh HCTOUHHMK —= 190 8,
cXeMa C LIYHT-1aMIIOH sIBASETCs HauGonee IKOHOMHUHOH M LLeNecoo6pasHoi
2Sl JaHHOFO HOMHMHAJIDHOTO HANpsKEHHs Ha BbIXOZE.

&
P S —

1908 4758 3508

dur. 5.9.

Ha ¢wur. 5.9 npuseseHa dJeKTpHUecKas cxema crabunusatopa — 190 8.
Jlns ofecrieueHusi TIOCTOSIHCTBA HAMpSKCHHA, nonasaemoro Ha jamnel 613,
BKJIIOYEHHbIE napanneﬂbﬂo BXOJLY, TOK, npoxonﬂumﬁ yepes 3TH JiaMMbl, pe-
Fy.ﬂprETCH TpEXKaCKaILHb]M ycunn‘renem TIOCTOSIHHOTO TOKa (HZl ABYX JlBOi:I-
HbIX TPHOAAX THMA 6HOM), uMelowuM 60JbLIOH KO (HLHEHT yCHJICHHS. Har-
pyska NOAKJIOUaeTCd K BbIXOAY BblnpﬁMHTEJ‘lﬂ ﬂapaJIJIEJIbHO LLIyHT-.TlaMHﬂM.

OT BLINPAMHTENs MOTPeGseTCs MAKCHMaJbHblii H TOCTOSIHHBIH 10 Be-
JIHUHHE TOK, aBTOMaTHUECKH nepepacnpene.nﬂemmﬁ cxeMoi CTaGHﬂHBaTO]’)a
MeX/y BHElIHEH Harpyskoi W WIYHT-laMnamH. ITpu MOJHO BHEWHeH HArpys-
Ke cxeMma umeetr MaKCHMaJIbHO BbICOKHH K. 0. I.

IpuMeHeHHe CXeMbl € LIYHT-IaMMO} NIPH Malloii ee Harpyske HEKOHO-
MHYHO H MO3TOMY HepauHOHaano.

Tlamna oI, seAsercss KackajOM YCHIEHHS KaTONHO-CBSSAHHOTO THNA.
DTalloHHOE Hanpm«enue CpaBHeHHUs nofiaercs Ha OAHY CeTKY JlaMIbl OT CTa-
6HJIM3UPOBAHHOTO HCTOUHUKA 350 6 yepes meautens Ruv—Ri. Ha apyryio
CeTKYy JlaMnbl YCHJIHTENS nojaercs BXOAHOE Hanps»xeHue.

HoMHHaJbHOE HanpsKeHWe Ha BIXOAE YCTAHABJIMBAETCA MOTEHUHOMET-
pom Ris.

Jlamna -ﬂz ABJsieTCs nnyxxacxannmm ycuauTeneM MOCTOAHHOIO TOKA,
HMEIOLHM CBfA3b MEXAY KackajaMH 4Yepes JEJIUTeNH Ha COHpOTMBﬂeHHﬂX,

-350(

Cmcdunusome |-6AT|

cmobumsomon
3508

C

Bunpamumens
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NOAKJIOYAeMbIX K HCTOUHHKY — 350 8; MOITOMY MCTOUHNK — 190 8 HEe MOXeT
paGorath 6e3 WCTOUHHKA —3508.

CobeTBeHHEI  KOIDHLHEHT cTabuiH3anuK  MCTOUHHKA — 190 8 BeNHK
(okosio 1700), omHako, BBIAY HCMOCPE/ICTBEHHON CBAI3M 3TOTO MCTOYHMKE C
yictounikom — 350 6, apeildp Ha ero BLIXOAE JMilb BABOE MeHblue, 4eM Y
ucrounnka — 350 6.

[TpuHuUMD NOCTPOCHIA cxeMbl HCTOUHHKA — 1908 ¥ BHICOKHA KOIDHUH-
eHT CTAaBGHIM3ALMH NO3BONSET HE BBOAMTH B Hce PEryJHpOBKH Mo CeTH M o
TOKY Harpy3kH.

RC — uenoukH, cocrosiue H3 snementos Ca—Ri Cs— R, ¥ €MKOCTb
C, mpensTCTBYIOT CaMOBO30YKIAEHHIO YCHIHTEA. Emkoctb Cs CHYXWT ANS
yMeHbLIEHHS (hoHoBO# cocTaasiiolleit Ha BbIXone crabuauzaropa.

4. OGwas 3eKTpUyecKas cxema npu6opa ICB-1

Ha ¢ur. 5.10 npusoaHTCs o6las aJaeKTpHyeckas cxeMa npugopa ICB-1,
HOKa3LIBAIOLLAs COEHHEHHS ero OTAENbHbIX 6JI0KOB.

TpancgopMaTopbl BbINpsIMHTENEN yepes CBOH npefOXpaHHTeNH i obunit
BLIK/IOUATENb MOAKJIOUEHbl K BXOLY [WTaHusi, KOTOPHIH BKIlOuaeTcs B CETh
2208, 502y uepes (eppocTabunn3aTop THMNA SI1A-58. Uerbipe JaMnouKil,
paCcrosioXeHHbIe Ha maHesi ynpasnienrs npuoopa, CUrHAJH3HPYIOT O BKIO-
\UeHHOM COCTOSHHH KAXKJOTO 13 HeTBIpEX cTaGUAM3HPOBAHHBIX HCTOUHHKOB
GoKa.

Hanpsikehust ¢ GubTPOB BLINpAMHTEEl NOCTYNaloT Ha cxembl cTaGuH-
3aTopoB. BeixozHbIe CcraGHIIM3HPOBAHHbIE HAMPsIKEHUs, a TaKxKe /B HaKaIb:
ubix Hanpskenus: 636 3,40 # 6,36; 12,6 a, xoropsie GepyTca C TPaHC
(opMaTopOB HCTOUHHKOB == 350 u -+ 75 8, NOCTYNAIoT Ha BHIXOLHbIE KJIEMMbI
i Ha 4BA BHIXOMHBIX LITEKKEPHBIX THENA.

Bce MOTEHLHOMETPbI CTZOHAH3ATOPAS, cnyxalue IR pery/MpoBKH H
YCTaHOBKH BbIXOAHBIX HOMHHANbHBIX HANpsKeHHH, BLIHECEHb! HA natelib yn-
papnennsi GiioKa MHTaHHA H HOMeMaloTCs PAAOM C KOHTPOJBHBIM BONLTMET-
pom GioKa, KOTOpbIfl MOMET MOAKIOUaThCs nepekJouaTeseM IoouepesHo
K KQXKIOMY M3 BbX0[0B CTaGHIH3ATODA i K BbIXOAaM ABYX HOMHHAJNLHLIX
3HaveHHii HaMpsKeHHit cyxoit 6aTapeH.

5. KoHcTpyKuHs npubopa

O6uwuii BHA610KA MHTAHHSA THNA 3CB-1 nas na ¢ur. 5.1 Ha dur.5.11
nan BMA BepxHei nanean npuGopa C MaHenbio ynpasnenns. Ha ¢ur. 5.12
nan BuA GoKa €O CTOPOHbI nawmn, a Ha ¢ur. 5.13 BHA npuGopa CO CTOPOHbI
MOHTaXa.

Ha 1enbHOCBAapHOM ~METaJlInYeckoM Kapkace (pame) (cM. ¢ur. 5.12)
BHH3Y YKperJieHbl B Psa 4 cunosbix TpancdopmaTopa ncTounuKos: + 350,
— 190, — 350 u +758 (cnesa Hanpaso).

B ueHTpe nepea tpanchopmaTopaMH noMellleHa B 3aIIHTHOM KOXYyXe
cyxas Garapesi STaJIOHHbIX HanpsiKeHHi, a cnpasa oT Hee HaXOMUTCH APOC-
cenb Hcrounuka — 1906 # n06aBOYHOE COTIPOTHBJCHHE R, Buinpamurens
crounnka — 1908 (Qwur. 5.5).

Hapn tpancdopmaTopamMt pacrionoxena njara ¢ kesotponamu. Hap ueit
[OMemAIOTCst ueThipe CheMHbIE M1aThl cTaGHH3aTOPOB.
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Jlamnet B 6oKe PaclosiaraloTCsi FOPH3OHTANBHO M KPEMATCA NPYXKHH-
HbIMH JIaMIIOBbIMH JIepXKaTeJsMH. :

BERRR i

®ur. 5.11.

C o6paTHoil CTOPOHE! (CO CTOPOHBI MOHTaxa), NPOTHB MJaThl C KEeHo-
TPOHaMH DAcrloNoXeHa CheMHas TJaTa C JIeKTDOJHTHUECKHMH KOHAEHCATo-

paMH HIBTPOB BHITIpAMHTENeH ((Hr. 5.13).

®ur. 5.12. $ur. 5.13.

Ha Bepxuedi chemnol nuate (¢ur. 5.11) HaXORHTCH naHenb ynpasJiesHs
npuGopoM. B LEHTpe nNaHeaH pacrolioXeH JBYXWKANbHBIA KOHTPONbHHA
crpenounmii BosbT™erp (Ha 100 u 400 6) 6iioka, a MOA HHN pyuka nepe-
KIouaress, CIyXalero AMs TOAKNFOUEHHS BOJILTMETPA K BHKOABM CTaGHIH-
3aTOPOB M K [BYM KOHTPONHDYEMHM HANPAMERHSM STANORHWX Garaped.

84
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CreBa OT BOABTMETPA HAXOAATCA NMPEIOXPAHHTENH H CHIHAJBHbIE JaM-
NOYKH TpaHCHOPMATOPOB, a CNpaBa — MOTEHUHOMETPbl YCTAHOBKH HOMHHa-
JI0B CTaGHJIM3HPOBAHHBIX HaMpsiKeHHuH. .

Haj BOJBTMETPOM DACTiONOKEHb KJeMMbi BHIXOAHbIX HampsiKeHH 6410-
Ka, ceTepoil TymG6Jiep M BHJKA BXOAA LIJAHra NHTAHHSA. Ha ¢oto ¢ur. 5.1
BH/HbI /IBa BbIXONHbIX IITEKKepa, SIBISIOUIHEC BHIXOAaMH 6/0Ka MHTAaHHS.

Jlns obecnieyeHusi HeOGXONHMON BEHTHISALMM BEPXHsS naHeJb HMeeT
«(poHapu» , GOKOBbE CTEHKH — XaJllo3H, a JHO — nepdopauuio.

Jlnsi 3aulMThl OT HarpeBa CTPeJIOYHbIi BOJILTMETD HMEET KOXYX C ac-
GecToBOH MPOKAAAKOH.

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4



Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

JJNEKTPOHHASA
JIMHEAHASL
MOLEJb
Tana MIT-5

oved for Release 2010/07/09 : Cl 1043R000400100017-4



Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4 ,

SJIEKTPOHHAS JIMHEWHAY
MOJEJb

tuna UIIT-5

Mocksa

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4



ved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

OTrJTABJEHHE

Ot pegaxTtopa .
anM&HeHHe JIEKTPHYECKHX MOJeJieH OTKpbIBAa€T HOBbIE Gonblixe nep-
H Tnasa 1 CMEKTHBbI NPH HCCEAOBAHHH AHHAMHKH CHCTEM aBTOMATHYECKOro perynupo-
A3HAUCHHE M CCHOBHbIE TEXHHYECKHE xapaxreputruku
SMeKTPOHHON el mopean Tuna HIIT. BaHH#A, CJeAsLIHX CHCTEM H YCTAHOBOK aBTOMaTHYeCKOro H AHCTAHLUHOHHOTO
NpaBJIEHHS.
T'masa 2 ynp N
TIpHHWKNBL TOCTPOEHHs CXEMbI MOJEAH OCO6eHHO LEHHO TIPH 3TOM NPHMEHEHHEe TaKHX 3JeKTPHYECKHX MOJCJIeH,
§ 1. TlpuHuHT ge#CTBHsSI GJIOKOB ONCPAIHOHHBIX YCHJHTeNCH . - . 8 KOTOpbIe MO3BOJNAIOT MPOBOAHTL BbilllEyKa3aHHbIe HCCNIel0BaHKHsl B HATypajb-
§ 2. TpuHUMO BBOAA KOI(DHUHEHTOB HCCNEAYEMONl CHCTEMBI . HOM MacwTabe BpeMeHH, T. €. TIPHFOAHbI /A CONPsXKEHHs C peajibHbIMH
Tnasa 3 aBTOMAaTHYECKHMH peryaaTopaMH H APYTHMH anGOpaMu aBTOMaTHYeCKOro
Brok-cXxeMa Mojean M ee ofliee KOHCTPyKTHBHOE odopmMaeie peryJiMpoBaHHs HJH YNpaBJieHHs.
Fnasa 4
Baoku Mozeau
1. Onepaunonnnii ycumireas BOY-2 n yceuanresb nocrosusoro toka YTIT-4

DeKTPOHHbIE JIHHEHHbIE MOJENH CTPYKTYDHOrO THMA, K KOTOphIM OT-
HOCHTCS M oONHMcChiBaeMasi Hixe Moneap MIIT-5, BnosHe NPHrOAHBI Ans

3. CmenHblii 60K HOCTORHHOTO KO3(HLHeHTa CB-4 . . ..o TIPOLECCOB B AHAana3oHe 4actoT OT foJiell repria J0 HECKOJIbKHX repil.
4. Brok  ynpaBJienust

§ 5. Cneunanbulii KBapueshlit .reuepamp CKI‘Q I, 3 Mogeny CTPYKTYPHCrO THNa TNPHMEHSIOTCH 00bIYHO TpPH MOJEJIHpOBa-
§g gacnpeae'mTe'[belc kosoaki ans BOY-2 HMH YACTHOH CHCTEMbl, COCTOsIlLeH W3 0ObeKTa H annapaTypbl peryJjuposa-
. Pa aev ] I J °B-
s erpeacauTenviie. Koroak ant CB-3. Hust wam ynpasaennsi. COCTOAT OHH H3 OTAENbHBIX 6/10KOB-3BEHbEB, 0106pa-
Txana 5 JKAIOMMX MO CBOEH AHHAMHMKE OTAeNbHbIE Y3/bl 0OBeKTa HIH BbillieyKa3aHHOH
AoHTaK MOLC
MonTa) Mo annaparypbl. CTPYKTypHas MOJeJb, co6paHHas W3 TaKHX 3BEHbEB MO YacT-
Faasa 6 HOH cxeMe, KaK NPaBHIO, NMPHFOAHA AJS HCCAENOBAHHA Kakoii-n116o O/IHO#
Muranue monea 3a/1a4H, CBA3AHHONH C BHGOPOM ONTHMAJbBHOA BE/HUHHb IS TOTO WJH HHOTO
§ |. PexciMbr MHTaHHs Modemt . F : y
§ " DNeKTPOHHO-CTAGHAHIHPOBAHHBIT GwK nmamm BCB 1 L. . . 44 q)HBH‘{ECKOI‘O napamerpa.

TMo cBoeMy YCTPOIiCTBY Takas MOJe/b JeuleBfe, NpoUle W TpaHenopra-
GelbHee MOJENH MaTpHuHoro THna (cM. Gpowiopy «D/IeKTPOHHAsA JIHHENHas
monenb Tuna MIIT-4» Onxako MaTpHuHas Mojenp (korTopas OIHOBPEMEHHO
CAYXHT ]eKTPOHHTErpaTopoM) sBAReTCA Gosee yHHBepcanbHo#i # Gonee
MoGHAbHOI B paboTe.

B cCOOTBETCTBHH € HIEHTHUYHOCTBIO psifa GnokoB Momenau UIIT-5 u
mozenn WIIT4 COOTBETCTBYIOLIHE MecTa JaHHOH GpOWIOPHl MOBTOPSIOT
aHAJOrHYHblE pasfenbl 6poopbl «DJIEKTPOHHAs JHHeHHas Mojenb THMa
HUIIT-4».

§ o

§ 2. CvenHniit 610Kk nepemerHoro kosduunenta CB-3 o 9 NpPOBeJEHHS HCCJIe0BAaHHH B HaTypajbHOM maciutabe BpeMeHH NEPeXOAHbIX
N .o

§
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InaBa 1

HA3BHAYEHUE U OCHOBHBIE TEXHHYECKHE XAPAKTEPUCTUKHU
3JIEKTPOHHOH JIMHEMHOW MOIEJIH TUIMA HUNT-5

duekTpoHnas anHeiinas mogeann THna MIIT-5,
npejHa3HaycHa I8 HCCNRJOBAHHA  AHMHAMHKH  DeryaHpyeMbix
OGBEKTOB, ONHCLIBAGMBIX CHCTEMAMH JHHEHAHbIX AH(EpeHLHabHbIX ypaBHe-
unii Biaa

n
dx;

G = Yaixt A (=1,23...0), ()
j=1

rne:
Xj B Xj— Uen3pecTHble DVHKILNI BpeMenu £,

[, (H) — so3amywalomie Bo3aeiicTBHS,
n;j(z‘l — KO3()HUHEHTbl HHTErPHPYEMOH CHCTeMBbI.

Mo npuuuuny nocrpoens moaens MIIT-5 oTHOCHTCS K MOJeNsM CTPyK-
TYPHOrO Tiifa W MpelHa3HauyeHa Aisl PEleHHs YaCTHBIX 3a4ay NpH HCCaeso-
BAHHH B .'IE\GOPJTODHL)L\' VCJI0BHAX CHCTEM aBTOMATHYECKOro Pe]'leHpOBaHHﬂ.

Hie npHBOIATCS OCHOBHbIE TEXHHYECKHE XapaKTePHCTHKH MOJCIH
HIIT-5.

1. Moaeab MIIT-5 cocToHT H3 KOMIJeKCAa OTAEAbHbIX, KOHCTPYKTHBHO
HE CBA3AHHLIX GJOKOB, 13 KOTOPHIX COCTaBifeTCs CXeMa MOJenH A1 yacT-
HOrO CJyuasi, B CCOTBETCTBHH C HHTerpHpyemoit cHctemoit (1.1).

B HopmanbHblii KOMNJAEKT Mojeld BXoaar: 18 6.0k0B OnepalHOHHbIX
venanteaeii BOY-2 (12 ocHoHbIX H 6 mornonHHTenbHbIX), 18 G10KOB nepe-
MEH} kcabnuuentos CB-3, 18 6rokos nocTosiHHbIX KO3(HuueHToB CB-4
i GJOK YNpPaBJeHHs MOAEbIo, a TaKXKe HCTOYHHKH MHTaHHS, COEAMHHTENb-
Hble KO.101KH, COPAHHHTEbHble KaGean H LIHYPHL

2. Kaxaslli 610K ONepaunoHHOro YCHJIHTENS MOXeT BBIMOMHATH (PYHK-
I(HIl HHTErPHPYIOWIEro 3BEHA C OCHOBHBIMH MOCTOSHHBIMH BpeMenn T =1,
0,1 1 0,02 ceK., yci.iHTe1bHOrO 3BeHa ¢ KoaduuuenToM ycuaenus 0,001, 0,01,
0,1, 1.5, 10, 50, nHBepTHpYIOUIEro 3BeHAa H CyMMHDYIOUIEro 3BeHa C TpeMs
OCHOBHBIMH BXOAAMH I 3HAYHTEIbHLIM YHCJOM JOMOJHHTE/JbHBIX BXOJ0B
(NPH NPHCOCHHEHHH ICMC.IHHTEbHLIX COMPOTHBIEHHA K CeTKe BXO/HOI!
JaMTbL )'CH.'HIT(‘.'IH).
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3. Koadpuunentor crcteémbr (1.1) nij(t) MOPYT GbITh KaK MOCTOSIHIILIANL,
TaK H 3aBICHMbIMH OT BpPEeMEHH (I](‘DC)I(‘]HIHI\HI).

BHH‘lEHIHE X Ha MOACMH YCTaHaB IHBaloTCs B BILIC NPOH3BCACHHS 1BYX
COMHOXITEJICH, OJHHM 1i3 KOTOPLIX sBJISICTCst .\uicm'r;u’ml,n']h KOIPUILICHT K,\'h )
dll(t) OUPCACTIOUL HX AlﬂCllll‘Zl(’b,
A JIPYTHNME COMHOARUTCICN — KO3~
+1,00 (pniutent a,j{r). ¢ HOMOILbIO
099 Kotepero |y aUaBTBAIOTCH 31Ha-
s aumne  ppnl 9THX KO-

\ HHeHTOB:

ai () = Hnz(f) . (1.2

Fpadusn uepevennny  koy-
(rnenTen AUPOKCUMIPVIOTCH
€ HOMOULLIO KYCOUHO-HOCTOSIHLIX
KPHBLIN (CTYOCHUATO) B CTPOsTCs
O TAK  HABBIBACMLIM  Y3JA0BLI
WA GHOPHBIM TOUKAM  HaGopHOoi
COTRIT L IOCKOCTH, KOOp:Hat-
HLIANT OpSIMIL KCTOPCH siBAsHOTCS
OCL BpeMeln W OCh RO
: nepeMenioro. koyhuieita iy 1f)
H (ex. . L)L Hadophast cerka
! 0OPAIYCTCst BPC3VILTATE Pa3Oie-
: Hitsl padcuero jtanasona Ha 100
| pasubix nirepsados To 1o ocn
: spesieint nona 200 pasHbix ni
]
|
)

Tepsaacs (or 1 go 1) 1o
OCH y,j(t).
> To— AMNTCILHOCTH  OJHOI0
-0, IHTCPBAIA PA3BCPTRI NepeMet-
100 HOTO KOIMIUILICHTA (10 BPCMCHI
— SBJSICTCS  BesHuIHOi, ofied
Gpr. L1 Mpimiean anpokciyaiun rpaduia ne- AT BCCX KOvpimienTon Moxesm,
pemMeHinoro  kKosguuicnra, I MOXer  ObiTb ycraHosiena
pasuoi 1,5, 1,0, 0,75, 0,5 0,25 u
0,1 cek., B 3aBHCHMOCTI OT AMNTEALHCCTIN HCCJACAYEMOrO npotecca
Bpg}m MOJIHOrO PAafouCro WHKAA MOjenH, coorsercTsyiotwee 100 HuTep-
Basiam To mo ccu BpCMEHI, TP 3TOM 1IMeeT 3HaueHne 150, 100, 75
, M A 75
uai 10 cek. 75,50, 2
Jlnsi yBemHueHist TOMHOCTH BBOJA NEPEMEHHBIX  KOIPHINCHTOB aj;(f)
e , " 1
KaAGIOMY M3 HHX NPHAACTCS JOMOJHNTENbHLIT IHARBHAYaAbHLIT MacwTa6-
Bl MHOXHTENb Kyj 1aKkiM 00pasoM, uToObl HMeNo MecTo paBeHcTBo

@i () = ajj (£) Ky Ky | (1.3)

98

ajj (&)= aj(t) Ky

Kosduunent Koy MOKET HMETh 3HaueHIisi: 1, 0,75, 0,5, 0,25, 0,1. Ecau
MAKCHMAJIbHOC 3HAUYCHHC anpOKCIMHPYEMOro rpaduka %jjmax MpH Kaj=1
MaJlo, TO 33 CUET yMEHblUeHHs MacluTalHoro kosguuuenta Kaj MOXKHO yBe-
JIUHTD %{j max Il TCM CaMBIM aNpOKCHMIPOBATHL rpadiK NepeMeHHOro Ko3git-
JiMelTa GOMBILHM YHCJOM CTyMeHeil 1o ocH Op/iHHAT.

4. Tlepemenubie X;(t) cuctempt (1.1) Ha Moje/i BblpaxaloTes B BHA®
MPHOBCHHBIX 3HAUCHWI HANpSXEHHsl MOCTOSHHOIO TOKAa Ha BhiXOAE OJIOKOB
onepaltiontbix yeiautenci Uy (f), npudcy AManasoH HX H3MCHEHHS JIGKHT
3 npexedax =2 100 6.

5. B Mopes 1PEAyCMCTPEHO 3ajlaHHe AeBATH HauajbHbIX yc/I0BHil Te-
pemetHbiM U (£) 1711 TOCTOAHHBIX BO3MYLLAIOWHKX BO3/IEHCTBH.

6. Compsixeniie mojxemt MIT-5 ¢ peanbHbiM peryisitopoM  NpOH3BO-
JIHTCS C NOMOLUBIO THIOBLIX OJIOKOB ONEpaLHOHHbIX yeuauredeii BOY-2, 6Jio-
KOB NOCTOsHHLIX Ko3a(uumeitos CB-4 1 6J0KOB nepeMerHbLIX KO3(HIHEHTOB

7. TouHocTb peiuenns cuctembt (1.1) Ha Moje/n WUIIT-5 onpenensercs
C/IeAyIOWHMII OCHOBHBLIMH (paKTOpaMI:

1) TCUHOCTBIO BLINOIHEHISE MaTEMaTHICCKHX nedcrBiit 6i0KaMu onepa-
[LHOHHBIX YCHJHTeJEH, KoTopasi paBHa =0,2%;

2) TOUHOCTLIO 3ajlaHlsi KOS(HLHCHTOB aij(t) HHTETPIPYEMOH CHCTEMBI,
pastoit +0,5% 3HaveHus MacliTaOHOro KO3(HIHEHTa,;

3) apeiidpom ycuantesncii  NOCTOSHHOTO - TOKa, KOTOpbIH TpH pelueHHH
cucrembl (1.1) Ha MojenH Hrpaer po/ib MajblX BO3MYLLAIOLIHX BO3JIeHCTBHH.
an yeuurescii YIT-4, npunmensembix B 6J0KaX OflepaiuiOHHbIX VCHiHTE-
neii BOY-2, apeiid, npuBeicHHHH KO BXOAY, paBeH 1—2m8 3a 10 MuH.
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laaBa 2
NMPUHUMNDBI MOCTPOEHUS CXEMBI MOJEJIH

Jlns perieHus 3aJaHHON CHCTEMbI (1.1) nnHeiiHas 3]1EKTPOHHAs MOAE1b
JI0JI2KHA COCTOSITH 113 CJIGAYIOLLHX 3BEHbEB!

a) GJIOKOB BBOJIA TMOCTOSHHBIX M TeEpPEMEHHbIX KO3(HLHEHTOB, C NO-
MOILBIO KOTOPBIX OCYLICCTB/SETCS YMHOKEHHE MepeMeHHbIX Ui(t) na xo3-
Quuuentst  ajy (£);

6) CyMMHpYIOUWHX 3BEHBEB, NMPOM3BOASIIHX ~CYMMHPOBAHIC  BETHUIH
w;5(2) Uj(2) 5

B) MaCWITaGHbIX 3BEHbEB, OMPEAC/]SIOLHX macwral K pyj, KoaduuieH-
TOB a,j(t) KaXJoro YpaBHEHHs NMepBOro Mopsiika CHCTEMbI (1.1);

r) HHTErpHPYIOLIMX 3BEHbEB, TPOH3BOASLUIX HHTErpHpOBaHHE CYMMDI

n

Ky Y @5(8) Uj (8):
j=1

1) UHBEPTHPYIOILHX 3BeHbEB, C MOMOLLLIO KOTOPLIX 3HaK Mpi MCPEMCH-
nwix Ui () Ha BbIXOjle HHTETPHPYIOLLIX 3BEHBEB H3MEHSCTCS Ha mpoTHBEO-
NCJIOXKIDHIL

Onepaititit CyMMHPOBAHINS, YMHOXeHHs! Ha MaciuTaOHbIT  KO3(HILMEHT,
HUTCTPUPOBAHIIS 11 HHBEPTHPOBAHHS B MOJIEJIL HMIIT-5 ocywecTnasiioTest .10~
KaMII OTIepaLLIOHHBIX YCHanTeeil.

§ 1. MPUHUMN AEWCTBUS BJIOKOB OMEPALLHOHHbIX YCHJIUTENEN

JleiicTBile  OnepaiioHHLIX  YCHJHTeNe OCHOBLIBAGTCS HA  TIPHMCHCHIN
YCHJNTC 151 TNMOCTOSIHHOrO TOKa C GonbILNM K()a(bl[ll”(‘llTOM VCILTCHESE 11 1Ty -
GOKIMIT OTPHILATCLHBIMIE 0OPATHBIMIL CBA3sIMIL (M. (ur. 2.1y ’

Ec/lit ycIanTenb TMCCTOSHHOrO TOKa 1IMEeT OTPHIlATeabHbIT KOI(mICHT
YCHJICHH S £ 11 OECKOHCYHO 60blI0e BXOAHOE conpoTiiBieHue, To }'PHBHCHHH,
OMIIChIBAIOIILIC CXCMY ll)ll['. 21, MOTVT ObiTh 3arucainl B CIICAVIOULCN BIJIC!

E(p)=—c(p)k,
U(p) —elpy=iZ\(p), 2.1
e(p)— E(p)=1iZ,(p).

OTCIOI\B cnenyer, 4To onepaTrop Takoro 3peHa paBeH:

Ep) _ Z:(p)

k@)= B=———g P

YO 2+ 4120 + 20

Zpy v
ip) 1 Z,(p)] °
l‘kp+mA

Kax BHAHO H3 BbipaxeHus (2.2), onepatop 3BeHa NpH Ko3(HUHEHTE
YCHJIGHIS YCHANTENsSI K — OO He 3aBUCHT OT BCJIHUHHDI k u pasen

Kip)=—

Kip=—~20. @3)

Z,(p)=R,, a Zy(p)=R,,
K(p)= R
P=-R, 24
il 3BCHO SIBISICTCS yCH.J'IHTe.T]I)IIbIM (H.T]H, TOYHee, MaClUTaéHblM). B uyacTHOM

Za(p)

dur. 2.1, Dnok-cxeyma 0nepaulonioro dur. 2.2. DAOK-CXCM@ HHTErpHpyio-
YCHAHTCASI Hero 3BeHa.

caywac mpit Ry==R, ono, ne usvcuss NePCMCHHOI N0 BCANYIHE, MEHFCT
cc 3naK Ha OGpaTHbIil, T. €. CAVKIT HHBEPTOPHLIM 3RCHOM.
Tpu
Zp—=R u Z.(p)=
K(p)=— “. (2.5)
pRC
T. . 3BCHO CTAHOBHTCST HHTETPUPVIOULIA (cM. (ur. 2.2) ¢ TOCTORHHON BPE-
C

menn T = RC. .
C TOMOLIBIO CXCMbi BKAIOUCHIS 0GpaTHRIX Cui3eii Ha yeuanTeab nocto-

9

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4



SHHOrO TOKa, MPHBEMEHHOH Ha (Hr. 2.3, OCYULECTBAACTCA CyMMHpOBaHHE
HECKOJIBKHX BEJIHUHH,
Dra cXeMa ONHCHIBAETCS CHAERYIOULiNH YPABHCHHAMH:

OTKYNa:

B Mojenu B KauecTBe VYCHJHTEJiA NOCTOSHHOTO TOKA TpHMCHSACTCA YCi-
autenp tina YIT-4 ¢ Ko
uHeHTOM yCHiicHus K == 40000.
[pu Takom Ko3(iiiiieHTe yeiae
HUA TOUHOCTL BHLINOJIHEHHsT pac -
CMOTPEHHBLIX MaTCMaTHYECKHX
cuepalulii B OCHOBHOM OMpeAC
JSIeTCS TCUHOCTHIO H3TOTOBJACHHS
IMMCAQHLER  O0paTHbIX — cBsi3eil
Zi(p)n Z:(p).
TIpuHIINHANbHas cxema
faoka onepaiicHHoro YOI HITe 151
(BOY-2) mozenn UIIT-5 npes-
crasicHa Ha ¢ur. 2.4.
Tymonepamn  K;— K, ©
CXEMC OCYLLECTBAACTCH RKIIOUC
dpr. 2.3. baok-cxeMa cymvHpyioulero 3pexa. HHC BXOAHLIX  COMPGTHBJACHI
obpathoit cpsidit Ry —R;, a TyM -
Gnepamu K; — Ky— con potHBnenuit ofpaTHOii CBsi3H R, — Ry u enkcetn C,
BKJIIOYEHHBIX MEXAY BXOJOM YCHJIHUTENS MOCTOSTHHOTO TOKA 11 CTO BbIXOOM.
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ved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

Baok onepaunoHHCro YCHJIWTEJIST NMPH 3TOM MOXKET BbINOJHATH d)yHKL\HH
MacuiTaGHoro, HHBEPTHPYIOLLETO, MHEPUHOHHOTO H HHTErpupyolero 3BEHbLEB
C Pa3JIHUHLIMI TOCTOAHHBIMA BpemeHi H pasjHyHbIM KONMUECTBOM BXO/OB.
[L‘li] YBCIHUEHIA KOMHYeCTBa BXOA0B onepailHOHHOrO YCHIIMTEJISt B €T0 CXEME

%)

. D 2,
c
y
L]

’lﬂ ["
Om namewy 3090~
R I 9N

]l
—

ZQ
i

Pur. 24. Tpunusniaivias cxema ONCpauMOHHOr0 yCHAHTCAA.

u U

[IPCyCMOTPEHA BO3MOXKHOCTL TIOKIOUEHHS K CETKE YCIHTeNd NOCTOSIHHOTO
OKa /I0MOJHHTENBHBIX (BHEUIHIIX) BXOAHbIX conpoTiBAeHHil 06paTHOH CBsA3M.

[TorpeiuHOCTb BINOIREHHS onepaiiit cxeMmoit 6joka ornepaudoHHOro
VCHIMTENR He TPeBbiliacT BeanykiHbl 40,2%, Tak Kak BelHYHHbI CONPOTHB-
aewirii o6paTHoil CBA3M R,— R, TNOAroHsIOTCSL K HOMHHAJY C TOYHOCTHIO
=0,1%.

§ 2. NTPUHILMN BBOAA KO3®HULLHEHTOB HMCCJEINYEMOW CHCTEMbI

Dok BBOAA KOI(UIHMEHTOB IiMeeT cBoeil ocHOBHO# (yHKIHeT BOCnpo-
J3BECHHC BO BPEMEHI rpaguKon KO3(DHLICHTOB r:f.ij(t), KOTOpble OTJiH4a-
Jich Gbl OT rpagiikoB Ko3(QHUHEHTCH
aij(t) cierembl (1.1)  ToabKO Mac-
wrtaGom. [leayuenne nepemMeHHbIX KO-
S¢uiLieHTon |, aj (£) -B MOAeaH  OCYy-
LCCTBASETCSH C TIOMOLUBIO CXeMbl -
JefiHOro NCTEeHWIoMeTpa, H300paxceH-
Hoii Ha dur. 2.5

BbIXOHOE HATIPSIKEHHE iy MCXK-
Jly ABHXKOM NOTCHIlHOMETpa ! 3em.eil
6yner pashc ojj(f) Uj B TOM cayuac,
ccsiv JIBHIKOK NOTeHIlMomMeTpa  nepe-
MellaeTcsi TaKHM 00pa3oM. uTo OTHOLIE
HHE COMPOTIBIEHHST MCXKILY ABHIKKOM H HAUAIOM NOTEHILHOMETPA K MOJHOMY
CONPOTHBACHHIO NOTCHILHOMETPA R B I(H)K,'Xbli’.l MOMEHT Bpe€McHH 6}'1LCT paBHO

1

u; =dq‘{t)Uj

¢ur, 2.5. Mpunuun aeficTus nepe-
MEeHHOTO KO3(hHuHenTa.
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3HAYEHHIO COOTBGTCTBY}Omeﬁ opzmHa'm Ha rpa(bHKe nepeMeHHoro KOB@HI[I{-
enTa a,l(t) (em. Gur. 2.6):

oy ="2 29)

Posib NIOTEHIHOMETPA, JBHIKOK KOTOPOrO TepeMellaetes no 3ajaHHoi

nporpamMme, B MOJAE/H BHTONHACT VCTPOHCTBO, NPEACTAB/CHHOE Ha ¢ur. 2.7.

C noMOLIbIO 11aroBo-

a(t) ro nepexsiouarens H (tuna

H wickateast 1K 50/4), na o0-

08 MOTKY KOTOPOro IojaloTes

JIMIIYJIbCBI ¢ HEKOTOPOii no-

06 cToANHOl uacToToil f, ocy-

04 HIecTBAsETCs CKayKooOpas-

02 Hoe mepemelleHHe JABIDKKa

noTeHuHoMeTpa g, NOKa-

sannoro Ha ¢ur. 2.5, uto

3KBIIBAJEHTHO ~ Pa3BHIHHIO

rpadHKa BOCMPCH3BOAHIMO-

ro nepeMeHHoro Kodduitit-

eHTa Ha paBHble HHTEpPBA-

Jibl To no ocH ll])QMCHIl.

3a oauH pabouHil UMK A~

roBblii mepekaioyatenh Je-

ij((). NaeT CTO WAroB M BO3BpPa-

HaeTcs B HCXOJLHOE 100~

JCHHE Ha HyJeBylo Aavedb. TIpit 5Tom rpa@uk nepemMestoro ko3(HIMeHTa

pas6uBaeTcs MO OCH BPEMCHH HA 100 paBHbIX HHTEpBaNOB. BHYTpH Kaxoro

WHTEpBAna BeMlluNHA KoI(DuLNCHTA oCTaeTea HeH3MEHHCH 1l MOXeT ycTa-

HaBJAIBATLCSL C MOMOULBIO ABYX CTOCEKILHOHHbIX }lC."]IlTCf](‘IUl l]EIﬂIHi)KQHHﬂ L)|

H D? nyTem COCJIHHEeHHHA .']ElM&'[C]ﬁ HCKaTe. 151 ¢ COCTBETCTBYIOULHMIT BbIBOAAMH

JenuTeneli Ha CneuHa’abHOM HaGopHom ncae. Tlpu 3TOM Ha0op 3HAUeHHI

“ij(t) NPON3BOANTCA MO Y3JIOBLIM  TOUKAM HaGopHoil ceTkH, oGpasyemoil

B pesyabTaTe pasbuenns rpaduka kea(uiienta no ocit npemend (ot 0

no Ty )M no oci CpAHHAT (or +1 10 0 uwor 0 no—1)na 100 pasHbIX
Yy4acTKOB.

Takum 0GPa30M, TIPH MepeMelleHHil IMeTOK HCKaTeseil o JamensaM
HanpsiKeHHe Ha BblXoae TaKOH cXembl OyjaeT paBio uij(tr:a,ilt Uj_ rae
Benuunna  2;j() ABAAETCH KPHBOIi, CTYMEHYATO anpoKcHMupyiowefi rpadik
BOCIPOH3BOAHMOIO KO3(HIHEHTA.

[lns Gosee TOUHON ampOKCHMAIUMH TPaHKOB MEPEeMCHHLIX KOI(HILCH-
TOB, T. €. A5 ANPOKCHMALMH BO3MOXHO GO.IbILIM UACAOM CTyneHeil, Hesa-
BHCHMO OT HX BEJHUHHBI 1l BPEMEHH Pa3BepTKH, NPeAyCMOTPeHbl MOCTORMHbIHA
MaclTaGHblit MHOXHTeNb Kgj it BC3MOXKHOCTb H3MCHCHHSA  BEJANUHHDI To ¢
IOMOLIBIO H3MEHEHHsI YacTOTbl HMMYJbCOB, MOAABAaEMbIX Ha OOMCTKY 3J1€KT-
poMarHuTa Hckartens. MaciurabHubiii  KO3(HIIHEHT I(Jj lIMeeT 3Hauenus: 1,
0,75, 0,5, 0,25, 0,1, a Beanunta To, pasuas Tp/100— snavenna 1,5, 1,0, 0,75,
0,5, 0,25 u 0,1 cek. COOTBETCTBEHHO JIHTENBHOCTb OAHOTO paBouero iHKAA
cxembl Mopean T pasna 150, 100, 75, 50, 25 u 10 cex.

0

Pur, 2.6. 'padux «
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Jlus crabunu3any 4acToThl f MNepeKJNIOueHHH LIETOK HCKaTess C TeM,
YTOGbl JIHTEJbHOCTb HHTEpBada Jo= 1/f TOYHO COOTBETCTBOBAJA 3aJAHHBIM
Ha MoOAeJH BeJIMYHHaM, B MOJEJH IPHUMEHSETCA KBapueBbIﬁ reseparop
(cM. dur. 2.7).

Bzod TMocrmosmnbii | CmooekyuokHbG Haboproe wazo8ud Byzod
K03puyuerma MHOXCUMEND denumens none nepexmovamens| KoIPuyueNma
lucxamen)

f Hanpawenun
+00

ukay Y

Tenepamop
cmadunsnod
vocmome:
Sa2y

@ur. 2.7, MpunuunuanbHas cxeMma GIOKa NEPEMCHHOrO KO3(uUHEHTa.
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BBOA MOCTOSIHHBIX KO3(HIMEHTOB OCYLIECTBASETCS aHAJIOTHYHO mnepe-
MEHHbIM KO3(DHLHEHTaM C TOMOLLbIO JEKAJHOTO MAE/NUTelst HamnpsKeHUs,
NpeicTaBleHHOro Ha ¢ur. 2.8

-

yL/ <Uj -{01n,+801n,+Q001ns)

Ly,
000

®ur. 28. MpunuunHasLHas cxema 610Ka MOCTOAHHOTO KO3(HUKCHTa,

Henutenu nanpsxenns Dy 0 D, HMEIOT N0 OAHHHAALATH CCKUHMH paB-
HBIX CONpoTHBJeHHH, a aenutens Dy — 10 cekuuit. Tlpi npHHATHIX B cXeme
BEJIHUIHAX JUISl Iy, Fa, Iy MMEIOT MECTO COOTHOLIEHHS

ry==0,2r,,
ry=0,2r,. (2.10)

ConpotupncHus MexAy ABUKKaMH (@, 6) 1t (6, &), TakHM obpasom, OyayT
paBHbI:
2r,10:0,2r,
2,6 = —— ————— =TI,
2r,-+10.0,2r,
_ 2r,10-0,2r,
BF T T
2r,+10-0,2r,
TMosToMy He3aBICHMO OT NOJIOKEHHH A3MKKOB @, 6, 6, 2 HAa NCJHTEND D,

Oyaer scerna nomaeatbes Hanpsikenne U= Uj/10, a na nenutens Dy—
nanpsixkenne (/= (J;/100,

Takum 0OpasoM, HaMpsuKeHHE 1A BBLIXOAC CXEMD (2.8) Gyner pasio:

= U;;.0,1 (n,-+0,111,4-0,01n), (2.12)

=r,. (@.11)

FAe My, Ny, ny —HOMePa BbIBOJOB CEKUMA jenuTencii (1, M 1, MeHsioTcs
or 0 10 9, a ny—or 0 go 10). C nomoutsio n; Habupaetcs nepsasi, ¢ no-
MOLIBIO /15 — BTOPast 1t C NOMOWbIO /iy — TPETbsl 3HAYALLHE LH(PLI IOCTOSIH-
HOro Kos(HuMeHTa npi nepemenoit Uj. 3HaK KOIPHUHEHTA HIMeHsICTCS
¢ nomouibto nepekJiouatens [7.

14

IaaBa 3

BJIOK-CXEMA MOJEJIN
U EE OBIUEE KOHCTPYKTUBHOE O®OPMJIEHHE

Brnok-cxema monenn MIIT-5 npusesena Ha ¢ur. 3.1.

B Hee BXOAAT C/IelylOlHe OCHOBHble Y3Jbl M OJOKH:

1) 6/0ki onepauxoHHbIX ycusuTeneir Tuna BOY-2 — 18 wr.,

2) Gnoku nepemeHHbiX koduuuentos thna Cb-3 — 18 » ,

3) Guoku noctosiHHbIX Ko3duuuedtoB THna CB-4 — 18 » ,

4) nyJbT ynpasiieHHs MOAENbBIO,

5) pacopenenuTeNbHbe KOJOAKH nuTahus BOY-2 (ogHa oCHOBHas Ha
12 BOY-2 u oana ponoanutensHast va 6 BOY-2),

|
§

&
&S|
3

o] [N [+] [<) [N] [~
g

[
\
|
|
[
\
L

I
Pacnpeg. kanogru
3

o

o ~636

$ur. 3.1. Gnok-cxema mopean MITT-5.

6) pacnpeaennrenbhbie konoakn 6aokos CB-3 (3 koaoxkn wa 6 CB-3
Kaxjas),

7) 6aok nuraunst tina 3CB-1,

8) kBapuesblii reepatop thna CKI-2.

Ipu cocraBneHun 4acTHo# cxeMbi Guoki momenit MIIT-5 coeaunsiiores
MeXAy co6oi ¢ NOMOLLbIO KOMMYTAaIIHOHHBIX IIHYPOB 11 1IJJAHTOB B COOTBET-

° 15
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CTBHH C pelliaeMol CHCTEMOM, NPHYeM pacroJiaraiotesi OHH B HauGosiee yao6-
HOM TIOPSIAKE C TOUKH 3PEHHS MHHHMAJbHOH IHHBI COJWHHUTEJIbHbIX WIHY-
poB :

O6uit sun momend WMIIT-5 co cTOpoHbl NHIEBbIX naHeseil ee GJIOKOB
LJIST YACTHOTO CJyyas CHCTeMbl 2-r0 MOpsiAKa MpeacTaBieH Ha ¢ur. 3.2,
B ueHTpe MoJesH B ABa 3Ta)ka PacrioJiOkKeHbl GJOKH ONepalHOHHBIX YCHJH-

Gur. 3.2, O6uwmit oug momean 'TIT-5 A/sl YACTHOTO CJyuast CHCTEMbl 2-TO HOPSAKA

TeJlel, nepeMeHHbIX KOI(HUHEHTOB M MOCTOSIHHBIX KOI(HUHEHTOB. 3a HHUMM
HaxoAsTCsl pacnpeneauTenbhvie Kojoiakn st BOY-2 u CB-3, a crnpasa or
HUX — 60K ynpaBJenusi. Baoku nutanus monenn MIIT-5 yerawasinpaiotes
Ha moJiy psiioM Co CTOJIOM, Ha KOTOPOM pPacCnoJioKeHbl OJIOKH MOJEJIH.

CneBa ot Mozesit Haxonantes weitosblil ocunnorpad, npuMensieMbli
JISL 3aIHCH. PellleHIIst Ha OCLHJIJIOrpaMMe.

Onucanue ocHOBHbIX GJokoB Mogend WIIT-5, ux cxeM M KOHCTPYKLMi
ZlaHo B raiase 4.

I'naBa 4

BJIOKH MOLEJIH

§ 1. ONEPALLMOHHbIA YCHJIHTEIIb BOY-2
H YCHJIHTEJDb NMOCTOAHHOIO TOKA YNT-4

Kak ykaswiBasjcch B 1. 2, 6J0K onepaiHonHoro yeuautens BOY-2 cay-
KHT B Mofend WIIT-5 nsis BbINOJHEHHS onepauHii CyMMHDOBaHHs, YCHICHHS,
WHTErpHPOBaHHsl ¥ HMHBEpTHpOBaHHs. [lo cBoeMy YCTPOHCTBY cxema mnpen-
cTaBasieT co6oil CoueTaHHe THIOBOTO YCHJIMTENsi TOCTOSIHHOrO TOKa - Tina
YIIT-4 ¢ HaGopoM compoTHBIEHHI OGPAaTHBLIX CBA3EH: BXOAHBIX COMPOTHB-
aeHiit (Z,) W conpotusienuii (Z,), BKIIOYEHHbLIX ME@XIY BXOAOM M BbIXO-
nom YIT. TpusuunnansHas ckeseTHast cxema BOY-2 cooTBeTcTByeT cxeme,
npusegesHoil Ha ¢ur. 2.1. Tlonnas npHHUMNHAJbHAs SJeKTPHUECKAs cXeMma
BOVY-2 npeacrasnexa Ha ¢ur. 4.1.

C noMolLbIo CONPOTHBMeHHI cxeMbl R, =Ry 1t R, —Rg, mnonorsanubix
K HOMHHANY ¢ TouHocTbio == 0,1 %, MOXHO NPOHM3BOAHTL HHTETPHPOBAHHE C
OCHOBHBLIMH noctosHHbiMH Bpemenn 1, 0,1 1 0,02 cex., yMHOXeHHe Ha -MacC-
tabublit koaduunent Ky== 0,01, 0,1, 0,5, 1, 5, 10, 50, unsepTHpoBaHHe H
cymMuposanne Tpex peanund. Kpome storo, BOY-2 moxer paborate B pe-
JKHME HHEPLHOHHOTO 3BeHa C NOCTOSHHOIH BPEeMEHH, PaBHOM: 1, 0,1, 0,01 cek.

3ananne anavennit Z,(p) u Zy(p) npoussoautcs TymGaepamu K— K.

Jlnsi yseqnuenns yxcna BXogos npu paGore BOY B pexume cyMMHpyio-
LIero 3BCHA HA Cro JIHILEBOM MNaHeJH HMeeTcs KjaeMMa, Ha KOTCPYio npsimo
BLIBE/IeHA CCTKA BXOAHOI JlaMMbl YCHHTeNSl TIOCTOSIHHOIO TOKA AAfi MOAKJIO-
YeHmsl ACMOMIMTENbHBIX BHEUIHHX BXOAHbIX COMPOTHBJEHHII 0BpaTHON CBA3I.

[Tpu paGeTte 6J0Ka ONEPaIHOHHOrO YCHJHTEJs B KauecTBe HHTerpHpyio-
IIeFrO MJIH  HHepIHOHHOro 3BCHbEB BbIXOAHOH Bennunde BOY 3anatorcs
Hauaibubie yenoBHa B AHanasoxe ot 0 no & 100 6. Cxema 3anannsi Hauanb-
HBLIX YCIOBUII COCTOHT M3 COMPOTHBAEHHH Rio M R;; KOHTaKTOB YNpaBJsfio -
wero peie Py W MOTEHIHOMETPa Haua/bHbIX VCIOBHI, HaXOAAWErots b
Gaoke ~ ynpasnelins. Pene Py  NPOM3BOAHT NepekjioveHHe CXembl BOY wu3
[eXiiMa  3a/1aHHsA HauyaJbHbIX YCNOBHH B PeXCHM paboThl.

Kouctpyktisio BOY-2 pbinonen B Bie OTAeAbHOrO Ga0Ka. Ero BHew-
WMt BHA nokasan Ha ¢ur. 4.2. B craabnom Kapkace 6JloKa CMOHTHPO-
BalLl CCHOBHbIE 3/EMEHTbI er0 CXeMbl: CTHPO(IEKCHbIH KoHAeHCaTOp Ha | MK()
b 3auuTHOM 3KpaHe, peje THna PMYI717132, naata ¢ CONPOTHBACHHAMH
o0patiibiX cBsi3eil W YCHJHTeAb MOCTOSHHOTO TOKa VYIIT-4. Conpotusneniie
QHOMHOl 1arpy3kH nbIXCAHOro Kackaaa YI1T-4 BbiHeceHO B pacnpefenuTenh-:
Hylo Kosonky BOY-2 ¢ uenbio yMcHbiuennsi narpesa 6/ioka.
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Ycunntens nocrosnHoro Toka YIIT-4 sBasiercs HanGonee OTBETCTBEH-
HbIM 3JIEMEHTOM CXeMbl. BLiMOJHEH OH B BHIE OTHENBHOTO JIEFKOChEMHOrO
6JI0YKa H CouJIeHsIeTCs ¢ OcTaslbHOM cXxemoil BOY-2 ¢ noMcuibio WTeKKepHOro
COEIHHeHHS. )

I'y no

3any,
e

=4y
I

®ur. 4.2 O6wih BHA 610Ka ONEPALUHOHHOTO YCHAHTeAs.

lNpuHunnuanbHas cxeMa YCHIHTENst NOCTOsHHOro Toka YITT-4 npuse-
eHa Ha Gur. 4.3. DTOT YCHIHTENb COCTOHT H3 TPeX Kackaaos yeuaenus. das

(D) cemna
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+350£56

® 88 &

[

Fee56000
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4epes

3emns
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10U26 T UChOH

ng
nHDbIE TWakONMHIWOU DH

} 5819,50)

n

@ur. 4.3. lpuuunnuansias cxema ycuautens YIIT-4.

vy
w
v
Lo
9

~6

CONPKEHHT MEX Ay coB0il OTAeNbHBIX KACKAA0B YCHJIUTENST TIPKMEHsieTCst
JOTIONIHMTeNIbHBIA UCTOYHUK nuTalust — 350 8.

@
b
&
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Tlepsulit Kackax ycHauTeNst coBpaH Ha ABONMHOM TpHose 6HIM c¢ Gonb-
WHM KOSQHIUNEHTOM yenaenus. Beuay Toro, 4To apeid yCHIMTeNs -NOCTOSH-
HOTO TOKa BECbMa CYLIECTBEHHO 3aBHCHT OT IH3MEHeHHIl aHOAHOTO TOKAa BXOA-
HOH 1aMMbi, BLI3LIBACMBIX H3MEHEHHAMH IMHCCHH KaToAa (ryiasHbiM o6pasoM,
H3-33 M3MEHEHHS HANpPsXeHHs] HaKasa), Nepsblil KacKad BbiNOJHEH Mo Ga-
JlaHCHOl cxeme. [lpiMeHenie GanaHCHON cxeMbl KOMIEHCHDYET H3MeHeHHs
aHONHOrO TOKA NPH OTKNOHEHHSIX HaNpsiKeHHs Hakana. IIpH 3ToM yCHieHHe
NIePBOro Kackaja GYAeT HMETb HaHGOJBUIYIO CTAGHABLHOCTb, KOTAA CONMpOTHB-
Jenne R, B uenmu xaToza Jamnnl 6HIM pasio I/S, rae S— kpyrtusua
Jamnel 6HIM. C ero noMclupio H3MEHseTes CMeLIeHHE Ha CeTke npasoro
TPlioAa BXOLHOIT .1amnbl. Perymiposka notenuuomerpom. /1 TIDOM3BOAHTCS
TIpH HACTPOiike CXEMBI MIH JKe NPH CMeHe BXOXHON Jamnel 6HOM. Jlammu
THIa 6HIM nepen veranoskoit s YCIJIHTENb 101KHBI NIPOIiTH NpeABapHTEIb-
HOe cTapeHne B Tevenne 100 yac, W noaBepruyThes OTGPAKOBKeE.

Bropoii kackax yeiauteas-codpar Ha nentoze 6547 ¢ GOABIINN KOI(H-
LWICHTOM YCHIRHHA. PeryaHpoBKOii CeTOMHOTO cMelleHHS B 3TOM Kackaie
OGECTIRYHBAIOT YCTAHOBKY BLIXOIHOTO HalpsmeHus VCHAHTEIS Ha Hy1b. ITa
PEIYIHPOBKA OCYWLECTBIRTCS ABYMS CCOCHbIMH MOTEHUHOMETPAMH, BhIHECEH -
HBIMIE 13 yeHanTeas. OXHH NOTeHUHOMETP CAVHKHT 1% rpyooil yCTaHOBKH
HVIR, ApVroil — 138 TOYHOM YCTAaHOBKH.

Tpetuit kackaz yeunanrtens COOpPaH Ha MOLIHOM J1VueBOM Tetpoae 6[13.
Katox snamnsi 613 nmeer notenmian — 190 6. 4TO HEOGXO0AHMO Aas obec-
MEYGHIIA HV.1eBOrO NCTEHLHAAA Ha aHOle ITOfi JaMnsl Mpk OTCYTCTBHH Ham-
PAKEHHsA Ha BNole yeHanteas. ConpoTisierie aHOAHON Harpyski Bblxo1-
HOIl NaMIbI VCHIHTEIR BBIHECEHO H3 Hero.

BC(IEJL‘TBHG 3HAYHTETbHCTO .'L[)G}'l\bil Hanpsi>XeHHsa Ha Bbixcie, VCHIHTe b
Ge3 oBpaTHbIX CBR3ell HCMOIL30BaH ObITh He MOXKET. Ias neiasaenns rene-
PalHi, KOTOPas BO3HHKAGT B VCHJIHTEIe NPH BK.IIOYEHHH o6paTHbIX CBsi3eil,
B Hem yeraicsaedst RC-@uabtpui: €y, Ry 1 Cy, R, , 1aHHbie KOTOPBIX NpH-
BEIeHbI B cneurdnKauiy K cxeMe,

Yewanteap tuna VIIT-4 8 pesiive akTHBHbIX o0paTHbIX cBA3eil
JS1€T ¢ OCaBLIOH TOYHOCTbIO \VCTAaHAaB.1BATh KC3¢3HHH€HT VCHIeHHS B .
30He o1 0.01 10 50 (Ko3duuient VCILIeHHS VeHaHTe s Oe3 06paTHbix CBS-
3eli 1ocTiraer nopaaka 40000).

Apeiid BrixoaHcro Hanpsmenus VCILTHTEOA. TIDHBEIEHHbI K ero sxoav,
3ABICHT, B YaCTHOCTH, OT KayecTsa BXCIHOH JaMmbl K pased 1—2.ug 30
10 M i MHTAHHH VCHIHTEeIS oT BbACCI\OCTaﬁlLTH3HPOB&HHb]( HCTOYHHKOD
muTakis Tina 9CB-1. Jpefid Hanp:kenns Ea Bbixole veiLanTeas onpeie-
asercs dopMyioit

Eyp =ey (1-4k)

rie:

Eipo— 2peitd) Hanpsxenns Ha Bbixoze VCHIHTeIR.

€ap.— 1pelid HanpsKEHHS, NpHBeIEHHb KO BXOIV VCHHTeIs,

R — KOSQHUHEHT YCHIEHHS VeHINTeds, pabeTaiouero B pexiiMe 06-
paTHbIX CBA3ed.

TpakTiyeckn 1péfip HanpsKeHus Ha Bbixcie venauteas npu K = 50
3a 10 MiH. He npebiwaer =75 u8 n npit RC = | cek. 3a 100 cek. He npe-
BblwaetT = 100 us.

20

Ipu Bmépauﬂux ZaHHBIX (QHIBTPA B CXeMe YCHJHTeNst OH HMeer ggp:‘;
30HTa/IbHBIM yYacTOK YacTOTHOH XapaKTEPHCTHKH C OTKJOHEHHEM He GoJi

1% B auanasone ot 0 go 100 ey.

Uiz maz
Bonsm

200 f————

T
T
KoM ——

150

W

20 =

100

|
Zoor
* — Ryazp.

T

1 2 3

Our. 4.4. Xapaxtepuctrkn yermuresns YITT-4 Uswx. maxe. = f(Ru , Ra).

T
0 I: 51 6’78 910 20 30 40 5060 80 100 xom

CHBHT (a3bl HanpsKeHHs Ha BbIXOAE YCHJHTENs orHocuTeanoT:S:g:P;
JEHHs Ha ero BXoie He TnpesbiaeT 1° npu uyactore 37 2y H MpaK

He 3aBHCHT CT Koatpuuneu'ra YCHJIEHHA.

®ur. 4.5. Buewmui Bua yewtuteas YIT-4

Ilonyckaemasi HHefillas pacKauka BbiXOAHOTC Hanpsikenks (npucﬁ]ugi
aktope Meree 0,1%) A1s 3a1aHHCH Ha)r(pyakn 3aBHCHT OT ;::él:;)ggm ng“.
i /cHanTeas. XapakTep 1aHHOH 3 -

THBJEHHS BbIXOIHOH NaMMibl VCi K 5 MoCTH np

pielwHeil Harpyske 12 Ko
BedeH Ha Qur. 4.4. Hanpwmep, npu ,
Ha'}'pyake q;uxo;moﬂ aamnbl 20 KCM YCHIHTEIB 06e3%neqknae1' JNHHeAHOCTB
H nasone ckoao T 130 a.
BBLIXOAHCH XapaKTePHCTHKH B 1Ha 5
KCHCpr}](JTHBHOE odopMienne ycuanteas YI1T-4 n;xaaa;{(é Hf(ﬁn:ﬂiﬂi
nokasaH Ha ¢wur. 4.6

BHA Ha YCHAHTENb CO CHATHIM KOXYXOM : 110
H3 NpHEEREHNEX (POTCCHHMKCB, BCE COMPOTHE.1EHHS H KOHIGHCAaTOPH CXeM
21
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YCTaHOB/IeHbI BHYTDH CTalbHOro miacCH. MOHTaX H 3JieMEHTbl CXeMbl (EOH-

pOTHBJ]eHHS{, KOHﬂeHCampb{) 3aKPbIBAIOTCSL CHAPYXKH CTaJibHbIM KOXYXOM,
KOTOPH}'{ KDeNnHTCHd K 1IaccH ABYMSI BHHTaMH.

Jlnsi coenuHenns ¢ BHewHeil CXeMOR H HCTOUHHKOM [IHT.
4acTH

aHHs B nepeaHei
LHIaCCH YCHJIHTens pacnoicxeHa l4-KoHTakTHas LUTeKKePHast BHJKa.

B2,

2

Tl

il

i

TTHTIT

11

Pur. 48. Bua YIIT4 co cHaThM KOXKYXOM.

i)

1

B uneasx JIYYLIErO OXJa*KAEHHSA H NONMYYEHHS] MHHHMAaJbHbIX raéapwr()ﬂ

BbIXONHas namna ycuiutens (6I13) pacronoxena B samweii yactu 1ACCH.
Tabaputbl yeuanrens: 230 X 40 X 130,5 mm.

HBBITY B

% 99 w0

Hadopioe none.-

I

R

§ 2. CMEHHbIR BJIOK NEPEMEHHOrO KO3®HUHEHTA CB-3

Cuennele 6aoku Tuna CB-3 cayxar s monenn MIIT-5 aast Bocnpousse-
ACHHA TPaHKOB NEPeMEeHHbIX BO BPEMEHH KOI(BHUHMEHTOB ajj(tj H yMHO-
KEHHA MX Ha HCKOMble BeJHUHHBI Uj(t).

Tpunuunnanbhas cxema Takoro 6noka mpuBeseHa Ha ¢ur. 4.7. B oc-
HOBy paGuthl 6710ka CB-3 nosomeHa cTynewuaras anpoKCHMauHs rpaduka
fepeMEHHOro KospnunenTa. OCHOBHBLIMH 3/eMeHTaMH G110Ka, oCyweTBASIO-
ILUKMIt BOCMIPOH3BELeHHe HAaGHPaeMOro rpaduka TIEPEMEHHOTO KO3(HIUHeHTa
BO BDEMEHH, SBJSIOTCS 11ArOBbIi MepekJoyaTelb THMA Hckareas 1M 50/}
C TOJIOBHOH KOHTAKTHOH TPYIMON H ABA CTOCEKLUHOHHbIX NJIHTENS Hanpsxe-
wnst [, n Q. WckaTenb mponssommt LIaroByio pa3BepTky BO Bpemeiii -—
pasbuenne rpaduka KosguuHeHTa nO Bpemenn Ha 100 wacreii. 3asucumbic
nepemertbie U;(f) noctynaior vepes Buisoasi 1, 2 i 3 WITEKKEPa Ha CTocek-
ltHoHHbie nenntenn 4y u J,. C nomomsio 3Tux aesutencii NPOH3BOAN fea
Habop BeJHYHHLI Ko3dHuHenTa uepe3 + 0,01 B auanasoue or 0 ao =+ 1. dror
Habop OCYWIeCTBASIETCA VTeM COenHHeHHs JaMenei 11aroBoro nepexsioya-
Tead ¢ seisonamu aeanrenedt A, u A,. Il yao6etea OBCAYKHBAHKS 1 Ha-
00pa KO3(HUHEeHT2 BCe BHLIBOALI MeHTens A, sbiBenens Ha HabopHoe none
«+», neantens [, — Ha HaGopHoE MOMe «—» H JIAMEeJIH HCKaTeast — 11a 1io-
ne «P» (passeptka).

H33

[_‘ﬂ'mf e,

1355 5759 61 63 65676971 73 75 77 7

titifity

w0 none P

[

A
Haopi:

739 41 43 45 47 49 51

Hadopioe none .+

i

r Lenumens +
1
10 99 98
5
9

L3} 7 TpHY Mt I ta CB-3.
(r. 4.7. DackTpuueckas cxema 6J0Ka NepeMeHHoro Ko3(HUHEHTa

il

3

05 2129 31 33 3.

2.
25
&

B cmenHoM Gaoke NepeMeHHOro- Ko3(hHUHeHTa NPeayCMOTpeHa BO3MOX-
HOCTb M3MeHeHHs1 MaewTaba HaGpaHHOl

KPHBCH nepemeHHoro Ko3pHuMenTa
MpH NCMOULH nepekJioyaTes, 0603HAYEHHOrO Ha cxeme Oyksoii [1.

B cmentom 6noke CB-3 macura6ho:
sen: 1, 0,75, 0,5, 0,25 u 0,1,
22

it KCOdHUHEHT Koy Moxer Gpims pa-
NMPpHYEM MOTLeACTBOM BKJTIOYUEHHS canportusme-
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AHA Ry — R;g BbIAEPKHBAETCS YCIOBHE NOCTOSIHCTBA BXOJHOIO CONPOTHBIE-
BUSL GJIOKa NPH JIOGOM H3 YKA3aHHHLIX SHAYeHHH STOro KodHIHeHTa.

Kak yxe 6blo oTMeyeHo, pasBepTka KOS(HLHEHTa aj)(f) Bo BpeMeHH

OCyluecTBisieTcs HeKaTeneM 6soka CB-3, HMNyJbhChl Ha 3JEKTPOMArHHT KO-

TOPOro NOCTYNAKT OT reHepaTopa MM-

nyabcoB Mopenn MIIT-5 ¢ wacroroit 10,

4, 2, /s, 1, Ysey. Havuano n oxoHuaHHe

TIOCBIIKH HMIYJIbCOB PEryJIHPYIOTCH CXe-

Moil 60Ka ynpaBsieHusi Momenu. B ue-

JIAIX yBeNHYEHHS uHCHa HHTepBaioB To

pa3sepTkH Kospuuuenta go 100 B 6ioke

CB-3 ycrahoBnensr pene Py M Png,

OCYLIECTBJSIIOILHE [ePeKTIOYeHHe BbIXO/-

HOIi Len# 6/10Ka C OAHOro MoJs JAamenest

uckarensi (50-namenbHoe) Ha apyroe.

Ynpapasowuil uMIyase Ha pene Pp no-

CTYNaeT M3 6JIOKAa ynpaBJieHHs MO:IeJH

MIIT-4 na 49-M ware B MOMeHT Bpe-

MEHH, KOra LIeTKH HCKaTeasi CMEHHOro

6J10Ka nepeMeHHOro Ko3(HUHEHTa HaXo-

AATC  Ha JsaMensix Ne 23 nsTtoro M

LIECTOTO PSAOB (CM. cXeMy Ha ¢ur. 4.7).

IMepen Havamom paGoTbl HckaTelb

6n0ka CB-3 HaXoLHTCA B HCXOZHOM f10-

JIOXEHHH (LLETKH HCKaTeJs HaxcaaTes

Ha HyJesbix namensx). OG ycraHoBke

®ur. 48 Obuwit sun 61oka CB-3.  pckatens B 3TOM NOJOKERHH CHIHAJH-

3upyer namnodka JJc, LeMb KOTOPOH NPH 3TOM 3aMbIKAETCS HOPMabHO-

3aMKHYTBIM KOHTAKTOM TOJIOBHOH KOHTAKTHOH rpynnsi ckaTeas (I'KIH).

@ur. 49. Bua Ha monTax Groka CB-3.

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

Jlnst GBICTPOro BO3BPAIIEHUS CXeMbl 6J10Ka B HCXOAHOE MOJOXKEHHE B Heil
npejycMOTPeHa BO3MOXHOCTb BbIBOJA HCKaTeNs Ha HYJEBYIO Jlamelb uepes
CaMOXONIHbIN KOHTaKT.

BrkJloyenue HCKaTesis Ha CaMOXOA ocyuiecTsasieTcs oT pene Py (ycra-
HoBjeHHoro B 6oke CB-3), ynpaBienne KOTOPbIM NMPOU3BOAMTCH C MOMOLLBIO
KHOMKH <«HCX. MoJi.» Ha G6JoKe ynpaBieHus. B cxeme 6JoKa npeaycMOTpeH
TyM6riep Ky, ¢ MOMOLIBIO KOTOPOTO MOXHO OCTaHOBHTb HCKaTeJb 6J0Ka Ha
Mo60oii JaMesd, T. €. MPeBPaTHTb NPH 3TOM NepeMeHHbI KOI(UUHEHT B NO-
CTOSHHbIH. '

KgHerpyktuBio CB-3 odopwmien B BHAe OTAesbHOro 6jioka. Bremnuit
CHA ero noka3ad na ¢ur. 4.8. Bul Ha GNOK CO CHATHIM KOXYXOM JAaH Ha

@ur. 4.10. Bug Ha 640k CB-3 co cTOpOHH HaGOpHOro moJs.

¢ur. 4.9 u 4.10. Bee sneMenTsl 6J0Ka CMOMTHPOBaHbl HAa CTaJibHOM ILACCH.
Ha axuemoil naHeJH waccH YCTAaHOBAEHO: 4 KiaeMMbl (+ X, — Xj, aX; H
«3eMJsi»), mepekiouaTesb Macitaba Koyduuuenta Kqj, aMnouka CHrHaH-
3aUMH M TyMO6Jep OCTaHOBKH G6JoKa, [lnsi o6o3HaueHus rpaguka nepemeH-
HOrO Ko3(hHUHEHTa Ha CMeHHOM G6JioKe NpeaycMoTpeH ocoOblil KapMailek,
KOTOpBbIil TaKXKe paclojioXeH ia JHUEBOH naHein GJoKa. .

MoHTax ¥ BCe 3JeMeHTbl CXeMbl 3aKPbiThl KOXYXOM, KOTOPBIA KpemnHTCst
K IIAaCCH ONHHM HEeBBINAJAIOUHM BHHTOM, PaCrio/IOXKEHHHM Ha 3a/IHEH CTeHke
Koxyxa 6noka. [last yo6cTBa 3KCnJoaTauHu npy Habape rpauKa nepemex-
HOro Ko3(HIHKEHTa (NPH NOATOTOBKE K PEUICHHIO KAKOH-THOO 3alaun Ha MO-
neau UIIT-5) kpbiluka, NPHKpbIBatolLast HaGopHoe mone (¢ur. 4.10), Boinon-
HeHa JIerkcCbeMHOH. T4 KpbllKa KPeNHTCS K KOXKYXY MOCPeACTBOM Mpy-
MHHHBIX 3aMKOB.

Jlns coeqHHEHHsi CMEHHOTo GJIOKa CO CXeMOH Mofe/n B 3aiHeid BepxHed
4acTH Cro IUACCH pacnosoxena 14-KoHTakTHasi WTEKKepHas BHJKA.
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§ 3. CMEHHBIM BJOK NOCTOSHHONO KO3®HUHEHTA CB-4

Cmennniit 650k CB-4 B mopean UIIT-5 mpuMenseTcst Ajisi yMHOXEHHS
3aBHCHMBIX TlepeMeHHuix (J;(f) Ha IIOCTOSHHBIA KOI(HLHMEHT, BEJIHYHHA KO-
TOpOro Ha6upaertcs. ¢ ToyHocTeio A0 0,1 % MaKCHMAJbHOrO J3HaYeHHs!, paB-
noro = 1. IpuHnunuasnbuas cxema-sTore 6j10Ka nNpHeefeHa Ha ¢ur. 4.11.

i\ /tdy_iﬂarfau;ﬁs'ﬂlv

I

®ur. 4.11. DrexTpuueckas cxema 0JoKa NoctosHHoro kospuumenta CB-4.

Biack nccrosiHHoro kos(puuuenta tuna CB-4 npeacrasasier coboit Ma-
ra3HH CONpPOTHBJeHHH, cocTaBienkblii 13 aenwtenein Ay, A, w ;. enu-
Tenb I, nveer 11 cexuuii, geauteab J,— 11 cekunit, aeautesp [, — 10
CeKIHH.

Cxema 6/0Ka COCTaB/leHa -TAKHM OGPa30OM, 4TO KaXiblil MOCAeAYIoNLHii
JeNHTeNb WIYHTHPYET ABE CEKIHH NPebLAYILEero NeJHTeNs, NpHYeM Conpo-
THBJIEHHE KaXKIO0ro TIOC/IEeYIOLIero JeJMTeNsi PaBHO CONMPOTHBJAEHHIO JBYX
cekuiii npeasiayulero genutens. [1pu TakoMm coeHHeHHH aennTeneil Bbliep-
AHBAETCS YCAOBHE TOCTOSHCTBA BXOAHOTO conpotuienns Gaoka CB-4 npu
J000M TOJIOXKEHHH PYUEK BCeX ero nepekJjrouarenei.

B 6JI0K MOCTOSIHHOMO Ko3(HUHeHTa BeJnunHbl Uj(f) moctynaior Ha je-
matens .

BJ0K MOCTOSIHHOrO KG3(HLHEHTA MC3BOJSET YCTAHABNBATL KO3(HILH-
eHT B mHanasoHe oT 1 a0 0 uepes 0,001 ¢ rtounocteio ac 0,19% yeranas-
JIHBAEMOTO 3HAYEHHS.

BHeluHuii BHA CMeHHOro G/0Ka MOCTORHHOrO KoduuueHta THna CB-1
npeicrasJieH Ha ¢ur. 4.12. Bui Ha npH6GCp CO CHATBIM KOXYXOM 1aH Ha
ur. 4.13.

Bce sseMeHThl 610Ka CMOHTHPOBAHBI Ha CTaJbHOM liaccH. [la nuuenroii
MaHeJNH LIACCH YCTAHOBJIEHbl TPH MepeKJiodaTe]s YCTAHOBKH 3HAUEHHs KO3-
(QUIMEHTA ¥ KAEMMBL (X, 0X W 1BE 3eMAAHbIX). [last odneruenist MapKiporKu

26

CMeHHbiX 6nokoB CB-4 B ero KOHCTPYKUUM NPELYCMOTPeH 0coBhiil
WEK, KOTOPbIH TaKXe PACTIONOXKEH Ha JIMUEBOH MaHelH.

¢ur,‘4.[3. Bua Ha monTax 6a0ka CB-4.

Bcee JleTalid CXeMbl H MOHTaX 3aKPbIThl KC2KYXOM, KOTOPblﬁ KPEMnHTCH K iac-
CH OJIHHM HeBbITAJalOWHM BHHTCM, PACNOOXKEHHbIM B 3a/iHel yacT G6J0Ka.

27
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§ 4. BNOK YNPABJEHHA

Byiok yiipaBieHHsl CAYXKHT LIt HaCTPOHKH, KOHTPOJSi H YNpaBJeHHs pa-
60TOlt GJIOKOB ONEpaLHOHHBIX YCHJHTENeH W 6JOKOB NepeMeHHbIX KO3(HLH-
entoB Mogenun MIIT-5.

Ha ¢ur. 4.14 npusegeHa nosiHas npHHUMNHANbHAS SJIEKTPHYECKAA CXeMa
6noka ynpasnenusi. Cxema 6J0Ka COCTOMT H3 CJIEAYIOLIHX OCHOBHBIX Y3JIOB:

1. CxeMbl peryjJMpoBKH ¥ KOHTPOJSL HyJell YCHauTenell MOCTOSHHOrO
TOKa.

2. CxeMbl 3aJaHHSi HAYa/JbHBIX YCJIOBMH M MOCTOSIHHbIX BO3MYLIEHHH.

3. CxeMbl 3aLIMTHl H CHIHAJH3ALHH.

4. CxeMbl ynpaBileHusi paGoToil MOZEJH.

1. Cxema peryJIHpoBKH H KOHTROAS HyJef
ycuauTeael nocrosinioro toka tana YIT-4

B 6ii0oKke ynpaBjieHHsi NPCH3BOAMTCS ycTaHoBKa Hynedt 12 ycuiureneft
TIOCTOSIHHOTO TOKa GJIOKOB OMepalHOHHbIX ycHaHTesel Moiend. PerynnpoBka
HyJeH IPOH3BOAMTCS C DOMOLIBIO CHOBOEHHBIX COOCHBIX MOTEHIHOMETPOB,
0603HaueHHbIX Ha cxeMe Rywi — Ryw2. Hanpsxenne — 3508 Ha coocHble
MOTEHUHOMETPLI NOJAAETCS OT TOro e 6J0Ka NMHTaHHs, OT KOTOPOro NPOH3-
BOJHMTCS TMHTaHHE YCHAHTesnel. [l KOHTPOJAS YCTAHOBKH HYJsi yCHJIHTeselt
CIYXHT npu6op Vs Kinacca 1 ¢ 406GaBOYHBIMH CCTIPOTHBIEHHSIMH (Ha TPH
npenena H3MepeHHs), CMOHTHPOBaHHbIMH B Kopmyce npxGopa.

Jis TepeKJIloYeHHs NpHOopa Ha pas/HyHble Mpejesbl H3MEepeHHs ciy-
XHT TyMGaep [1;. .

KouTposib Hynedt ychiuTeseldl NPCH3BOAHTCS NMPH NMOJOKEHHH MEPEKJIIO-
uatenst /1) B MO3HUHMH «NpPOB. HYAsl» (LAaHHOE MOJIOKEHHE W300pPaXKeHO Ha
cxeme). IIpu 3TOM BBIXOIbI BCEX YCHWTejeil mepekmouaTtenem [l nocsiemo-
BaTeJIbHO MOAKJIOUYAIOTCH K NMPHOOPY Vuy H C NMOMOLIBIO PYYeK COOCHBIX MO-
TEHLHOMETPOB IPY6Oi H TOUHOH PeryJHpOBKH NPOH3BOAMTCH YCTAHOBKA HY-
Jiell ycuauTesedl cHavana mo ikaje 1006, 3atem mo wkane 2,58 M, Hako-
Hel, no wkaje 100 ua.

2. Cxema 3aJaHHsi HAYaJdbHBIX YCJOBHI H IOCTOSHHbIX BO3MYLIEHHil

CxeMa 3aJiaHHsi HayalbHbIX YCJOBHH H _TOCTOSIHHBIX BO3MYLICHHI HMeeT
AeBSITh COOCHbIX MOTeHUHOMeTpoB (Ry — Ryx). TnTaHue Ha coocHble mno-
TEHUHOMETPHl MOAAETCs uepe3 mnepeknouatens [I, (nosnuust «sau. ycjo-
BHS») H J0GABOYHbIE CONPOTHBACHHS Ruioi~+ Reimix HAH Hypoj— Rug—i —

Wi—IX — [2—IX -

C nomombio Tym6aepo Ku — Kuo TNpcH3BognTcs nepexmiouenue mi-
Tau#s ¢ +350 8 Ha — 190 8 nan_HaoGopoT. BennuuHbl 106aBOYHBIX compo-
THBJeHHA  Ry—r— Ruix M Ru—i — Ri-1x BbiGpanbi Takum o6pasowm,
UTOGBI COOCHBIMH TOTEHLHOMETPAMH MOXKHO GblJIO 3alaTh HauabHble YCJIO-
BHS. HJIH TIOCTOSIHHbIE BOSMYyLieHHst B mpefenax + 100 6. {BHXKKH COOCHBIX
TNOTEHLHOMETPOB Ry — Rpry  CoelHHeHbl ¢ neBsTbio kaemMamn (I—IX),
PACMONQKEHHbIMA PSIOM C ABEHAAUATHIO KNeMMaMH (1—12), coeiHHEHHbBIMH

28

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4



Sanitized Ci roved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4



<
~
o
o
S
S
S
3
o
o
S
4
7]
<
S
S
o
o
fa]
o
<
o
@
<
N
I
S
o
«
o
@?
]
2
©
o
8
o
°
2
2

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4




ved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

€O BXOAHLIMH LENsMH 3aflaHnsi HauaJbHbIX ycoBHii GJIOKOB OMepauHoHHbIX
yeuauTeseit. 3ajanne HaualbHbIX yCJI0BHil NPOU3BOAHMTCS LWHYPOBO#H KOMMY-
TalHeH Mexay KJeMMaMH [—IV (HayajbHble yc/IOBHA) H KJEMMaMH 1—12
(650K onepaluHOHHOro yeunutens). IlocTosHHbIe BO3MYIUCHHS MOryT 3aja-
BaThCH C NOMOLLBIO IIHYPOBOH KOMMYTALHHA KIIEMM (I—IX) co Bxogamu 6110~
KOB ONepaLHOHHBIX YCHIHTENeH.

KoHTposib 3aiaHusi HayanbHbIX ycMOBHI M TIOCTOAHHBIX BO3MYLUEHHi
NPOU3BOAUTCS NPHOOPOM V. kaacca 1 ¢ 106aBOYHBIMH CONPOTHBJICHHSIMH.
TpuCop paccuuTan ia JBa mnpenena uamepennst (106 u 1008), koTOpbIE
YCTaHABAMBAIOTCS ¢ NOMOLIEIO tym6aepa [T+. Tymbaep ITs naeT BO3MOXHOCTb
H3MepsiTb MPHGOPOM Vuy HANpSXKEHU pasHbix 3Hakos. [loakaiouenne K
npubopy V. BbIXONOB WHTErpHpYIOUHX 60KOB (NpH 3aianui HauasbHbIX
YCJIOBHH) M BbIXOL0B CYMMHPYIOLIHX 6J0KOB (MpH ~3aaHHH  NOCTOAHHBIX
O3MyLUEHHIT) MPOH3BOAMTCA TeM XKE nepekjiouatenem [Tz, 4T0 W NpH ycTa-
HOBKE HyJeil YCHAHTENeH.

3. CxeMa 3aIUTHl H CHTHAJNU3aUHH

Cxema 3alluThl BKJIOYaeT B CeOst peJie-OrpaHHIHuTeN R, + Rae THOA
PM ¢ 06aBOYHBIMH COMPOTHBACHHAMH H Harpy30uHbIMH NPYXKHHKAMH. ITH
pejie BKmoueHbi Ha BbIXOAAX yeuauTenedt NOCTOSHHOrO TOKa 6Ji10K0B Onepa-
IWHOHHBIX YCHIHTeNeH.

Pejie-orpanuuutenb cpabaThiBaeT B TOM caydae, eCai BbIXOJHOE Hamps-
JKeHHe YCHIUTENS NepexoiuT 3a fonycTHMble npefensl £ 105+586 u npH
5TOM BKJIOUAGTCS LeMb CHTHAJbHOrO ~ pede  Ffal - R ,. CurHanbHoe pene,
B CBOK Odepesib, CaMOGJIOKHPYACH CBCOHM KOHTAKTOM, BKJIO4YaeT KpacHYio
CHPHAJIbHYIO J1aMIOYKY (JIo—Jlcn) w ofliiee CHrHaJbHOE pene P.. xou-

TaKT KOTOPOro paabeKaeT uenb yl'lpaBJ]ﬂK)LLlHX pene B 60Kax orepauHoH-
HbIX ycu.nme;leﬁ. PaGota cxeMbl Mozieslt NpH 3TOM aBTOMAaTHYeCKH MpeKpa-
LiaeTcst.

4. Cxema ynpasJjeHHsi paGoroit MoJeNH

Cxema ynpapiieHus paGoToit MoAeH WIT-5 (cum. Gur. 4.14) BoinoaHseT
caeayiouHe GYHKIHH: NYCK MOLCHH, ynpasJjienne paboToil CMeHHbIX G10KOB
NepeMeHHLIX KOIPHLHEHTOS, OCTAHOBKA CXeMbl, NIOJYYEHHE OTMETKH BPEMEHH,
cyer HMMYJbCOB, BO3BPAT CXEMbl B wexonnoe nonoxenue. Tlocneacsatestb:
10CTb padoTbl 3JCMCHTOB CXEMbI HarsAHO TIOKa3biBaeT BpeMetiHol rpaduK
ce paboThl (CM. ¢ur. 4.15).

Cxema nycka TNOCTPoeHa TaKHM 06pa3oM, HTOGbI TOUHO CHHXPORHSHPO-
BaTh Hauano paboTbi MOAENH H MapKHPOBKY BPEMEHH C HMMYJbCaMH, Bbipa:
6aTbiBaeMbIMH TEHEPATOPOM HMMYJIbCOB, COCTOALLHM 13 GiouKa npepbizaTens
|l KOHTAKTOpa (noBTopHTENS) K.

CmenHble GJiouKH MPEpHBATeIs BKIOUAIOT B ceb6s 3NMEKTPOLBHraTenb
tuma CI1-60 co 3BE3NOYKOH H KOHTAKTHOH TPYNNOH W BbINOJHAIOTCA Ha
wactoth s, 1, Vs, 2, 4 0 10 2y B BHIE OTJEAbHbIX CMEHHBIX y3J103, HMeIOLiHX
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COOTBETCTBYIOULYI0 MapKHPOBKY BeJHMUHHBI Liara pa3BepTKH rpaduka ko3-
¢uunenta Bo -Bpemenu:- 1,5, 1, 0,75, 0,5, 0,25 u 0,1 cex.

Hauano mpouecca WHTErpupoBanus B CXeMe MOAENH NOJIXKHO TOYHO CO-
OTBETCTBOBATb HAyady maysbl Mexy MMIyJbcaMH reHepaTopa, YTo COOTBeT-
CTBYeT HayaJsly uHTepsana To (cM. dur. 4.15).

VAR

T

== T _: ] - 1 1] 1
oo el .. .

:ﬂmzzzzm:::mgzzm“

Pur. 4.15. Bpemennoii- rpadik paGoTh cxeMb YIpaBaeHns.

Ilyck cxembi npoussonuTes B CleflyioLleli Moc/e10BaTe bHOCTI: TYMG.e-
poM Kou, BKJIOYaETCS B paboTy 3/1eKTpOABHraTeNb NPEpLIBATENS, TYMOe-
pom K?ﬁn B CXemy 6s10Kka yrpasJeHusi nojaaercs HanpsxeHue II(JCTO;HHIOI‘()
Toka 26 8 M HA pejie Po OCTYNAIOT HMIYJIbChI HEOOXOMHMOM 4ACTOTHI, cnpe-
nensieMou YCTAHOBJIEHHLIM B cXeMe OJOYKOM npepbiBaTesis, 3ﬂ'r€\1 HaXH-
Maetcst KHonka mycka KIT. Tlpu stom cpaGatbisaer u OnokHpyeTes uepes
COGCTBEHHDLIH KOHTaKT (4F, ) nyckosoe pese Py u 3arcpaercs 'Cnl‘lmslhnuﬁ
namnouka o, Ipyroit koutakr (2P,) sraouacT patory pene Po y
NOAroTOBASIET Lenb Aas cpabaTtuiBawus pesne P,. Peae Po néwopnor HM-
NyabChl npepbiBatesa. Uepes ero kontakr 4Pv nuraercs peae Py, kotopoe
nosropsier pagoty pene Po. Hepes koutaktol 1Po u 2P . pratoueHHbie sna-
pannens, + 26 8 nogaercs Ha KOHTaKTOp (K). ‘

Bo Bpema umnyasca cpaGatbiBaet pene Py i KoHTaktoM 1P, Braouaer
B paboty pene Pj, KOTOPOC CBOHM KOHTaKkToM |P, OJI0KHpYeTCs HA Bech Te-
pro paGotsi cxembl. Yepes Kowtakt 3P, 5o3byxiaercsa ‘peae Pi. KorﬁpOQ
B JaJibHeHieM nosTopser paGory pene Py B nauane cacayiouieii naysbl
_Koria pene P oTmyCTHT CBOii AKOpb, cpadatbiaer peac P, i ()Jlmmp\'eTt-.slv
4epe3 CBOH KOHTakT peac 2P, . OnHozpemenno B Hauane nayssi Cpa(;)zxrhh
BAIOT BCe ynpapasiowke pene Fy B 6.10Kax OnepaLHOHHbIX YCH HTCICH, Mpu

30

MHTErPHPOBAHHH CHCTEM JIMHEHHbIX NH(bEPEHUHMAJbHLIX ypaBHEHMA ¢ mepe-
MCHHBIMH KO3(HLHEHTaMH TyMmGiep [Ts CTaBHTCA B NOJIOKEHHe «nep.» 1 —26 8
uepes KOHTakT 1P: nojaeTcss Ha KOHTAKTOP, KOTOPbI C NOSBIEHHEM Cleay-
IOLEero MMNysbca BCTynaeT B pa6oTy u uepe3 cBoil koHTakt (1K) mnopaer
HMMYyJIbChi Ha BCE HCKaTend OJNOKOB TNepeMeHHbIX KO3PHUHEHTOB MOJeNH
(3THM, B YacTHOCTH, ofecneyHBaeTcs CHHXPOHHOCTb WX PaboThl). B cayuae
pelUeHHs 3a1a4 C NOCTOSHHLIMM KO3(HuHeHTaM# TyMOuep [1s craBuTCst B nosio-
JKEHHE «MOCT.» H TeM CaMbiM OTKJ/IIOYAET NMUTAaHHE OT KOHTAKTOpa. ﬂ.ﬂﬂ nepe-
KJIIOYEHHST BLIXOJHOH IleNd ¢ OAHOro fo.as JamejeHd HcKaTens Ha Jpyroe B
CMeHHbIX 6siokax nepemenHoro kosguuunenta CB-3 ycraHoBiaeHbi nepex,io-
yaiowre ‘pesie Pa1 H Paz . Ynpaienne paGoToil 5THX NEPeKNIOYAIOLUX pese
NPOH3BOAHTCA C MOMOLULBIO HeKatesisi Mo, yCTaHOBJEHHOrO B GJIOKE yrpasie-
nus, Ha 49-m mare uckaressi cpabGartbiBaer peje Pgi, KOTOPOE KOHTaKTOM
1Py CaMOGJIOKHPYETCsl, a KOHTaKTOM 2P, TNOArOTOBJIfET K pabore pene
Pz . OnHOBPEMEHHO Yepe3 KOHTAKT 3P, I0JaeTcsi HMNYJBC Ha TEepeKJio-
vaiolike pene Pnr M Py B CMeHHbIX 6JiOKaX, KOTOpPble, TAKHM 06pa3oM, Ha
49-M 11are HcKkaTesleil MepeKJoYalOT BBIXOAHbIE LENH 3THX GJIOKOB C OAHOrO
nonst qaMeseil uckaressi Ha apyroe. Ha 90-m ware uckatenss Mo B Gioke
ynpanieHusi cpabaTbiaer peie Pag, 6joKHpyeTcss KoHTaktoM [Pg u moj-
10ToBJsIeT K paboTe lenb OKOHeuHOro pene Py. B monoxkenuu mertks ucka-
Teisl Ha HyJeBo# Namesn cpabaTbiBaer pejie Px W paspbiBaer Lenb — 26 6,
nccJe yero OJHOBPEMEHHO OTMYCKAlOT sikopH pene Pq, P,. P,. Pu, npekpa-
11a10T paGoTy KOHTaKTOp M HCKATeiH, a 3aTeM OTNyCKaeT sikopb peje P g
H, HakoHel, pese Py, . Ilpu 3ToM cXxemMa Bo3BpallaeTcsi B HCXOJHOE MOJGKe-
HHE, O YeM CHIHaNH3HpYyeT 3eJeHass JaMnouka JI ucx.nos , BKJIOUEHHas uyepe3
KOHTAKT TFOJIOBHOH KCHTAaKTHGH rpynnbl Hckareasi (2FKITHo) u HOpMa/ibHO
3ﬂMKHyTbH“( KCHTAKT MYCKOBOTO peJe IP“ Taxkoe BKJIOYEHHE J1aMMOYKH
Ul yex, non.  MCKJIIOYAET MOJACBEYMBAHHE ee B MOMEHTbl HAXOX/EHHSl IBHXKOB
HCKaTeJIsl Ha HyJeBoil laMesau Bo BpeMsi padodero uHkna cxembl. Jns Bos-
ppata cMeHHblX 6aokos CB-3 B uCXOIHOe necJloXeHHe B JOOOH MOMEHT Bpe-
MeHH Ha)KHmaeTcsi Kionka uexoaHcro nosoxenus KHIL. Tlpu stom narips-
keHue + 26 6 nopaetca Ha uckarteap Mo uepe3 camoxoiHblit KonTakt CKHo
M Ha BcromoraTeabHvie pese P, B cmenHbix Giokax CB-3. Ha muyaesoit na-
MeNH Hanpsokene + 268 CTKJAIOYaeTcst TOJIOBHOH KOHTakTHOH rpynmoii
(1I'KHv). WckaTedb 0OCTaHaBAMBACTCA B HCXOLHOM MOJIOXKEHHH H 3aropaercs
3esieHast NaMncuka iex,non.. JJISi NOJYUYEHHSE OTMETKH BpeMeHH B OJOKe
NpeiycMOTpeHa LeMb, COCTOSILLAs W3 MOCJEAOBATENbHO BKIIOYEHHLIX HOP-
MaJIbHO 3aMKHYTOI'0 KCHTakKTa Qpl pene P| W HOPMallbHO PA3CMKHYTOI'O KOH-
takta 1P+ pene P.. B nauane naysbl, B MOMEHT, Koraa pene P, yxe oT-
NYCTHNO SKOPb, a pesie Ps eule yaep:KHBaeT CBOH sSIKOPb, 3Ta lLielb Ha KO-
POTKOE BpeMsi 3aMblKaeTcsi H HMMYJbC TOKA MOCTYNaeT Ha e ocuuiLio-
rpada, cayxawui Ans OTMETKH BpeMeHH.

INeppas (HyneBas) OTMeTKa BPeMeHH, NOABJASIOUIAACA B MOMEHT DPasMbi-
KaHHs HOpMaJbHO 3aMKHYTOTO KOHTaKTa peJe P“ TOYHO COOTBETCTBYET Ha-
yajy npouecca HHTEerpHpoBaHls. 3aTeM OTMETKH BPEMEHH MOBTOPHIOTCS C
3alaHHOH 4aCTOTOH MMIYJNbCOB npepuiaTens. Cxema Mo3BONS€T BECTH CHET
5THM MMIyJbcaM C NOMOUbIO THNOBOro cuetunka umnynbcos CH. Tlopaua
MMNYJbCOB- HA CYETYHK OCYILECTBARETCH MNpPH KaxJAoM cpabaTbiBaHHH peje
Po. Tlepen nyckom IiKaja CYETYHKA HMMYNLCOB HOMKHA ObiTb ycTaHOBNEHA
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2 ACKOpRan NeneEenne 18 sein Wsen g A gn g e e ! C npaBo#i CTOPOHB! Ha JHIEBOH" NaHedH PacnosioXeHbl - A€TaJH; OTHOCSH-
Ry, G wonenn prne M g (o Bonend Arsmens £ e D IIHeCs K CXeMe CHTHAJM3aUWH W YNPABJEHHS:- 15 CHTHAMbHbIX JlaMIoyex,
I sonrawropa Koo 1w et vesrise g A g 3 Tym6epa, 3 KHOMKH H CYETYHK HMITYJ/IbCOB. BHuyTpu Gioka pasmeliens Ha
wevae conporannetit 2, 12, M eacaenesns o . creuxanbHolt naarte Bce pene. Ha SIKOPSAX -3THX peJie HaHeCeHbl WX 0603Ha-
3 3 gauertae conporaaaEnng . nsn A s - iz YEeHHS, MPHHATLIC B NMPHHUMNHANbHOH cXeme. Ha TeKCTONMTOBBIX TaTax
AR, BAMOTARNOR 1A APKAC PA A [l e s : CrPYNNHPOBAHbI CONPOTUBNCHHS Ruiel — Rui—1x, Ruw—1 — Rp—ix. B kKa-
G ACTCARSOBARLL KORACI AL (110 e HECTBE STHX CONPOTHBJEHHH NPHMEHSIOTCS HENPOBOJOYHBIE CONPOTHBIEHHS

tuna BC. DuexTpuueckoe coemuHenre 6icka yipaBieHnst co cXeMoil Bceit

T LALLEL

@ur. 4.17. Bux Ha 6n0K ynpaBjieHHs ¢ 3aiHell CTOPOHH.

MOJe/IH OCYLIECTBIAETCS Yepe3 COeAHHHTENbHble Kabe/H C MNOMOLLbIO [BYX
NBaJILaTHKOHTAKTHBIX H OHOTO YeThIPHAALATHKOHTAKTHOTO LITEKKepOB.

Ha 3anueit crenke 6J0Ka, KpOME LITEKKEPOB [Jfi COMPSIKEHHMSI CO CXe-
MOH MojesiH, HMeeTcs | ueTbIPHAALATHKOHTAKTHHIH IUTEKKED AN TNOAAuH
Hanpsbkenuit + 3508, — 1908, — 35068 u 3emau OT 6JOKA TNHTAHHS,
2 KAEMMBbI ISt TIOAK/IOUEHHS! ATAHHA = 26 8, 2 KJEMMbl s NOAK/IOUEHHST
nHTauust ~ 127 6, | 3emasHas kiemMa W | npegoxpanutenr wHa 10a 26 6.
C npaBoil CTOpoHb! 6J0Ka B CMEUHANbHOI HHlle Pa3MelleHbl KAEMMb! Ads
OCYWIECTB/IEHHSI IUHYPOBOH KOMMYTallMH MPH 3afaHiH Haua/jbHbiX YCJOBHH
HJIH IIOCTOSIHHbIX BO3MYLUEHHH, @ TaKXe BbIBOJHbIE KJIEMMbl «OTMETKa Bpe-
MEHH»,

§ 5. CNEUHAJIbHbIA KBAPLEBbIA TEHEPATOP CKr-2

Creunanpibiii kBapuesblit resepatop CKI-2 npumensercs B Moaesn
AJISl MHTaHHSA CHHXPOHHBIX MOTOPYHKOB CIELHAJbHOTO FeHepaTopa HMINY.b-
coB. OCHOBHBIMH CBOACTBAMH, XapaKTepPHBIMH 1Jsl HEro, SBASIOTCS KBaplie-
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Bast CTaGIINBaUNs YacTOTbl 1 MOLLHDII TPaucPOPMATOPHKIE BLiXoA. Biiok-
CXeMa reHeparopa nokasaua ma pur. 4.18.

Kackod Kackad

Pa— 024 | Beizoiinoi

dur. 4.18. Brok-cxema CKI-2

Cxema 1eneparopa padoTaeT cieaviownys 06pasoa. I'Iupcm?uuoc Ha-
HPSXKEHHE ¢ BbIXC A1a KBapuesoro reneparopa CTH(}II.’!H]IIPOUZIIHIOH HacTOTLI
1000 2l nojaercs Ha BXO nepsero teires YacToThbl, I(OT(JI\MH MPOH3BOAHT
I!i!TIIKleT}IOk‘ ACIEHII® YacTOThI. f)l!ill'(),lﬂ_{)ﬂ ITOMY, ¢ BbIXO1a I-ro JCIHTE 5]
HACTOTHI Ha BXOA 2-r0 ACSRTRIY bi deTCst HarpsizKeHiie 4acToToH
200 ey. Bropoii aemireis VMCHEWACT 4acToTy eule B 4 pasa, BCJeACTBHE
HCTO Ha CrO BLIXOAE MOJVYACTCS Hanpsikennie ¢ uactotoii 50 ey. B kauectpe
I'I‘U‘l] 2-1\0 Jeqanreneii UacToTbi HCMOAL3YIOTCSH CH.\].\ICTPH‘H[bIC ,\I_V.'II:THBH()-
P{ll‘Ophl. CIIH.\pOHIISIlp_\'OMbIQ BHCIUHHM NMEePHOHYCCKIM HamnpsKeHHeM, B)"
q_\L‘prlﬂ Kackaj CAVHKHT A5 pasjaeneHus BTC.D()TO ACAHTEIST YaCTOThbl H MOLIL-
HOI'0 BBLIXOAHCTO KacKajga. i\ BbIXOAY nocieaHero Kackajaa YCHJIeHHST 110
MOUHCCTIL HanpsikeHus yactotel 50 2y MOAKJIIOYaeTcs CHHXP()HHMH MOTOP*
YK cneuianbHoro I'QH(’[)GITODH HMIYAIBCOB  MOJETH.

DJICKTPHYECKAS CXeMa fetieparopa npuseaena na ¢ur. 4.19. Mepsbiii ee
Kackan va namne J1; (6AC7) Bmecte ¢ KBapuem (tiuna KT-1), Bk1ioueHHbIM
MEXAY yipasasiouteli cetkoii 1t akozow, fpeacraBaser ccOoi rewepartop cra-
GitabHOll wactotel 1000 oy. Cradnansauns wactorsi NpH  MOMOLUH KBapua
OOLLEeH3BECTHA. CradunbHocTs actotsl Takoro KBapUEBOro reHepaTtopa oueHi

ur. 4.19. dnektpuyeckas cxema CKI'-2.

BeTHKa (nopsiika 10=% +10-324), yen 0GecneyHBaeTCs CueHb TOYHAs pas-
BepTKa NepeMeHHbIN ](OQLpZIL[II(‘HTOE BO BpeMeHIl.

> CAyHae, ecan A0St pa3BepTKIL nepeseHH KO3(HUHEHTOB 10CTaTOuHA
TOUHOCTL BO BPEeMEH nopsiika 2””. TC I'GHGDHTOP H.\Hl_\'.'le(Jls MCICTH MOMX-
HO nNUTaTh npsMe 0T cetn NEePCMEHHOro Toka yacroreii 50 Yy, npHYeM B 3ToM
cayuae II(‘D(”XOJI[\[UCT}) B KBapuencm F(‘HGDHTODC oTnanaer.

Hcpv\wmum csarawuwasn AHOJIHOTrO TCKa JaMnbl :71 Co3laeT najeHHe
HANPSIXRCHHS Ha AHOQHCM Aapoccete aTofi JaMMbl.

jilﬂ\'i”'(“H‘C HOOHCBOI JAMICUKH, NPHCOCIHHEHHOI uepes OTpaHiviTe/ib-
HCe COTPOTHBIACHHC I’\), K Ipocceato, VKa3biBaeT Ha BO3HHKHCBeHHe renepa-
L -OMPOTHRISHHR R H CMKCCTL C‘_v CavKar aas ABTOMATHYCCKOrO cMme-
HeHitt padoveii Toukn Kackana. YacTs BuixosHoro Hanpsikenis rexepatopa,
CHHMaeMan ¢ AHOAHOIC CONMPOTHBICHHSH R‘, uepes TIePEXOAHVIO eMkocts Cs
NCAACTCH HA AeaHTeAb HAanpsixeHlis, cccTos H3 ¢ IPCTHBARHITTT I'Q,; " I’(‘,‘
C CONPOTHBICHHST /\); Hanpsixxexue CHrHaga noxaercs (),’IHOBPG‘.\(\‘HHO Ha
COTRIL 00N NOJ0BIH JaMabl T, (6H7C), apasioweiics NepBbIM AeIHTeTeM
wactorel. [oxreukod CONPOTHBIACHHS  R;  ccviecTsaseTes H3MEHeHHEe COi-
CTBCHHON YacToTbl M bTHBHOpaTopa. Kak yxe VKa3biBa.10Ch Bhiwe, |-ii te-
SHTOL HACTPAHBACTCS HA uactoty 200 ey Hanpsixenie ¢ BHIXGAA 1-T0 MVv.Ib-
THBHOpaTCpa noxaetcs Hepes conpotisaenie R, i eMKOCTb CyHa 2-i1 My 1b-
THBHOPATED, COOPaHHbBIT Ha Javne o], (6H7C), cxema KOTOpOro aHa’oriusa
exeve I-ro- myabtusiépatepa. Peryaiposka atoro MYJIbTHBIGPaTOPa npo-
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ggsez,?H?;K”c;ngg;x;ggeMungyn Ry n R.é. Hactpoiika peaercsi Ha uactoty
Hencnie o 00 , o6a MyabTHBUGpaTopa ocyulecTBasiorT 20-KpaTHoe
coaogc‘”féﬁﬁ?é,‘},"' Gy(pepuvmi, Kackaj Ha Jamne JIs (6H8M) npeactasaser
renamo onnuilt YCHIHTe BB KacKan. Emkocts C4, BKMIOYEHHAs napas-
o Harpy3Ke (Ry,), CAYXKHT ANSI IYHTHDOBAHMS BbICUIHX rap-
» B Pe3y/ibTaTe 4ero nojaBaeMble Ha BXOA KacKaaa KoMeGaHHsi nouTi
npﬂM(;yran,x-xou” GopMbl MpHHHMAIOT (YOPMY, GAH3KYIO K CHHYCOHAANBHOI
KOTopo}:”xmfl;l;;g-{r Kackaa pabotaet Ha Jamne Jls (6I13), andaunoii Harpyskoit
Notra Tpanane (;:‘quHCpBH‘lHa‘S{ obMoTKa Tpauc(])ogmmpa. Bropuunas 00-
Tvp HaCTpOCH}Fb]ﬁ( opal BMecTe ¢ erv\n(ocn;m Cy oGpasyer pe3cHanCHbIl Koli-
pr’a noncoeqmmerbc‘z 4aCTOTy 50:4. Ko Bropuunoii oGMoTke TpaHc(opma-
i 3 CHHXPOHHBIIT MCTCpunK. [lpun nomaue ¢ Buixoga oy-
(I:IQP‘HOIO Kacr'\'aaa H{lnDﬂX(C'HHH CHrHaJja Ha CeTKY Jlannuni '_"/1, 4To YIP()I!.'{BE)’
ﬁ()’]\rl(.ci:"](npll BKJTIOYEHH T TyMU.’l("D’ZI K(‘EN Ha JMHIeBoi naHe [‘CH(’pﬂT(JDZ}, Ha
o y f:l)ﬂxpOHtioro MOTCPYHKa ncjraercst Hanpshkenue nepsiika 127—130 ¢
Co;lc?;())é:;nlri:g::xoon 4acTOThl 50 o4, BCACACTBHE Uero MOTCPUHK  BpallaeTcs
'ﬂHIIOH CKOpPOCThIO. P(‘F)’.‘lll[)()lil({l BCJAHYHHLL BLIXOJHOTO Ha-

npsixKeHs MPOU3BOAHTCH C MOMOWEIO CONMPOTHRICHHUA k»yr.

bur. 4.20. Oowmii vua CKI-2.

KOHCTpyKTHBHO KBapueBblii renepaTop O(OPMJICH B BHAE OTHE/bH
CaMOCTOATENBHOrO npH6opa (cM. ¢ur. 4.20 i 4.21y. IOns COCAHHEHI;SI noro,
6opa ¢ HCTOUHHKAMI NHTakust (-+ 350 6, «3eman».u 634 repeMeHHoro Tg:i;
ANt HaKaJia HHTeH JaMn) Ha 3aaHell cTenke reHepaTopa yCcTaHOBJIGHBI
KaeMMbl. BbiBOaLI 0T BTOpHYHOI 06MOTKH TpaHchopMaTopa nonaloT ha
Ave KJAeMMbl « ~ 127 8, 50 ey», u3 KQTOPbIX OjiHa aaaeMneH; e na
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B cxeMy KBapLeBOro reHepaTopa BXOAAT CJie/ylOUHe OCHOBHbIE JIEMEH -
Toi: kBapu Tina KT-1, | namna 6AC7, 2 namnu 6H7C, | namna 6H8M u
1 BbixogHasi jsamna 6[13, aHoaHblfi Apoccesnb, TpaHc(OpMaTop, CONPOTHBJIE-

dur. 421. Bug CKI-2 co CHATHM KOXYXOM.

Husi ¥ eMKceTH. COnpOTHB/ICHHS H GOJILIUHHCTBO €MKCCTeH PacrojiOXKeHbl Ha
2 naaTax, NOMeUleHHbIX BACJb GOKOBBIX CTEHOK LIacCH.

Emkoct Ci, Cs, Ci;, Ciz u Cis xpensiTcsi K LIACCH C MOMOLUBIO XOMYTH-
KOB. MoHTa) NpHGOpa 3aKPbIBAETCS METaJJIHYECKHM KOKYXOM, HMEIOILHM
BEHTHJISIHOHHbIE OTBEPCTHS [ OXJaX(JIeHHS.

§ 6. PACNIPEAEJIMTEJIbHBIE KOJIOAKH AJISl BOY-2

Pacrpee/uTebHbIX KONOAOK Ansi Giiokos BOY-2 B monenn UITT-5 nse:
OCHOBHasi M JononuuTenbHast, OCHOBHas pacmpejesiuTe/ibHas KOJNOAKA mpen-
HasHauaeTcsi AJs NMHTaHHs OT 6Jokos DCB-1 n conpseHus c¢ 6J0koM yIi-
paBsienust Mojenu 12 wr. BOY-2. Uepes Hee NpoXOAST LenH NHTaHHs! GIOKOB
BOY-2: +3508 (l-ro u 2-ro kackagos YIIT-4), +3506 (3-ro Kackana),
—3508, +758, — 19086, 6,36 (3asemienHoro Hakana) u 6,36 (Hesasem-
JIeHHCTO HaKajia), UeNH BbIXOJOB H PeryJHpoBkH Hyjell ycunurened YIIT-4,
LeNnH 3aJlaHHs HayaJbHbIX YCJIOBHH H LeNH BKJIOYEHHs YNpaBJfIoOUHX peJe
BOY-2. B ocHoBHCH pacnpefenntenbhoil konoake BOY-2 naxomsitest conpo-
THBJIGHHsSI aHOJHOM HAFPY3KH BBLIXCAHBIX KACKaJlOB YCHJIMTENEH NOCTOSHHOTO
Toka BOY-2. Jlas npeioxXpaHeHHWs MOHTaXKa KOJIOAKH OT HarpeBa 3THMH
CONpOTHBJIEHHSIMH TNICCJE/HHE TIOMEIAlOTC B TEMJIOBOH SKpaH.

OGuHil BHX OCHOBHOH pacrpejeiuTeNbHOH KOJNOAKH BOY-2 noka3aH
Ha OHr. 4.22, a ee 3JeKTPHUECKas cxema — Ha (ur. 4.24,
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Konerpykrusno ocnosnas pacnpenenuTenbras konoaka BOY-2 opopm-
JI€Ha B BUE OTAENBHOrO yINHHEHHOrO Mo hopMe Gaoka. Ha BEpXHel naHesnu
KOJIOAKH pacrionoxensi B Aa pana (no 6 wr. B pagy) 12 gsaguati-
KOHTAKTHbIX 1UTEKKEPHbIX THE3[ AJIsl COCAMHCHHS CO LUAAHFAMM, WAYLUIUMH
OT GJIOKOB OMepalHONHbIX yeuauteneli. Ha GokosbiX (TOpUCBbIX) CTeHKax

 KOJIOAKH HaXOAATCs 110
‘nBe 14-KOHTaKTHbIX LITEK-

KepHBbIX BHJIKH C KaX 10

ctoponnl. K wTekkep-

HbIM BHAKaAM, o6o3Ha-

YeHHbIM rpaBHPOBKO#

BI1-I u BII-11, noaxkato-

YalTCs WJAAHTH OT 6J10-

Ka nuTanus. Yepes wrek-

Kepuyto suaky BI1-1 noa-

COIMTCSA NHTaHHE K LUTEK-

kKepaM ¢ l-ro no 6-i

ur. 4.22. OGWHA BHA OCHOBHON pacmpefenHTENbHOH KO- Ee(;:/y,?(; i”;}g?eén[.uﬁei
Aoauit aan BOY-2. ¢ 7-ro no 12-it BOY-2.

K wrekkepam, pacnonosxennsiv na ZApYro TOpUeBOH CTeHKe KOJIOAKH

1 0603HAYEHHBIM TPaBHPOBKOIi. «nyibT ynpasieHus | u 1I», nogknouaiotest

LUMAHTH AN CCeAHHEHHSt ¢ GJIOKOM YNpaBieHHS MOAC/H.

BoWARDBA
weé

N

- S
>~ bl

- @

~ g
- <
S

N >

- w

Pur. 423, O6wWHi BHA KOMOAHHTCMBbHOM Konoxku ans BOY-2.

it < ) 3.
4.26. DneKTpHUECKAs CXeMa PaclpCLelHTe/IbHOU konoaku ans CB

Ha Gokosoit 3amcii cTeHke OCHOBHOH KOJIOAKH HMeeTCsl KapMaH H3
TIEKCHTNIaca AN1si OO03HAUEHHS BEJHUYHH AHOMAHBIX Harpysck Rai — Rurz
YCTaHOBJIEHHBIX BHYTPH KOJIOAKH. B KOHCTpYKUMM Koo

IKH NpenycMaTpu-
BAETCA BO3MCXKHOCTb 3aMEHbl 5THX CORPOTHBJIEHHI

8§ 9mHRIUNM

eny

TIpH 3KCMJoaTauHH Mo-
JeNH.

» Ha ee BepXHell KpblluKe pac-
TIOJIOKEHB! 6 NIBaUATHKOHTAKTHBIX LUTEKKEPHBIX THE3JL AN COEAHHeHHS
¢ 6aokamu BOY-2 n 6 cascennbix ccocupix TOTEHUHOMETPOB 1A pery-
38
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NHMpoBKH hyneit YIIT. Ha onnoli TOpueBoil CTeHKe 3TOH KOJOLKH HaXONMTCS
14-KOHTaKTIIast IITEKKEPHAS BUIKA AJISl COCAMHEHHS CO LIAHFOM GJOKA IH-
TaHHsl, a na APYrod — KapMalleK W3 MJeKCHrJaca u 6 KieMM, COefHHEeHHBIX
¢ Bbixoaamu BOY-2. DTH KieMMbl NpeHa3KAYAIOTCH AN BKJIOYEHHS KOHT-
posbHoro npuGopa. B ocranbHoM gonmosHuTenbhas kosoaka aas BOY-2
QHAJIOTHYHA OCHOBHOH KOJIOMIKE.

Pororpatusi o6imero BHAA NOTOJHHTENBHOH KOMOIKH npejcTaBieHa
na ¢ur. 4.23, a ee 3nekTpHyeckas cxema — Ha ¢ur. 4.25.

§ 7. PACNPEJEJUTEJNbHBIE KOJNIOAKH AJIf CB-3

Pacnpenenntensibie kononku CB-3 B mozean UIIT-5 cayxar ans
COC/IMHEHHST CMEHHbIX G/IOKOB TepeMeHHbiX kodduuuentos CB-3 ¢ Gnokom
ynpasiiennsi. Oana konoaka CB-3 paccuutana Ha o6cayKHBAHHE 6 CMEHHBIX
0s10koB. Beero o mogenn MIIT-5 pacnpenenutenbhbix Kojogok CB-3 — 3 wr.

nekTpuueckas cxema kodoaku CB-3 npencrasresa wa ur. 4.26,
a otorpacus ee obiuero BHia — Ha (ur. 4.27.

Dur. 4.27. OGwwmil sia konoakin ans CB-3.

KonerpyktusHo kosnoaka CB-3 odopmaena B Buae OTAENbHOIO 6{101(;1
npaMoyroiibHoit opmbl. Ha pepxHeil KpblliKe KOJIOAKH PacrojioxeHbl 6 ue-
TbiDHAJLATHKOHTAKTHBIX LITEKKEPHLIX TrHe3l. Ha Gokosol (Topuesoit) CTeH-
Ke KOJIOJKH HaxoauTcsi 14-KOHTaKTHasi IITEKKepHast BHJIKA, OKOJIO KOTOPOit
Bbll‘paBHpOBaHE] HaaAniCb «nynbT VNpaBJeHHs», a Ha llpyI‘Oﬁ CTEHKEe — ye-
THIPHAALATHKOHTAKTHOC 1UTEKKEPHOE THe30, OKOJIO KOTOPOro HMeercsi rpa-
BHPOBKA HOMepa KomoakH. Kaxaas u3 konogok aas CB-3 MoxeT GbiTh NnpH-
COellHHeHa KaK K OJIOKY VnpaBJeHHs MOAeNH, TaK M K APYTHM KOJOAKdM C
NOMOULEIO 1IaHroB. Bo3MOXHO TakKe HEeNnOCpeICTBEHHOE COCIHHEHHWe ABYX
KOJIOICK MCXLY COGOM,
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Fnasa 5

bnov
numarm IC8-1

MOHTA)X MOAEJIH

Bee snexTpuueckue uenu B MOAeNH AesATcs Ha ABe Katerophu: 1) uenu
H3MEDHTeJNIbHBIE, K KOTOPHIM OTHOCATCS LeNH GJOKOB ONEPALHOHHBIX YCHJIH-
TeJieH, LeNnH JeaHTeNell HanpsiKeHHsl B CMeHHbIX 64okax CB-3 u CB-4 u T. 1.,
2) LeNH 3NEKTPOMEXAHHYECKHX Y3JIOB MOJE]H (HANPSKEHHS TNOCTOSHHOTO
TokKa 26 8) M UenH HanpsKeHHs Hakajia 6,3 8, 50 2y4.

Bo u3Gexanue BHEWHHX HABONOK B CXeMe MOJC/IH ee H3MEPHTEbHbE
UCMH MAKCHMaJbHO YAaJeHbl OT Lenell MHTaHHs M CBA3aHbl B OTAEJbHbIE
KryTol. HauGonee Baxubie uenu, Kak, HanpuMep, LeMH CETOK BXCAHBIX
namn YTIT-4, BuNOJHEHs SKPaHHpPOBaHHbIM KaGesem PK-19. 180 snaoumy

Leny, no KOTOPHIM NPOXOAST MyJILCHPYIOUIHE TOKHM HAMPSKEHHS MOCTO- g

SIHHOTO TOKa 26 8, BBIMOJNHEHB! MPOBOKOM 10 1,5 MM2 C IKPAHHBIM YYJKOM,
XOpouIo 3a3eMJieHHbIM. LlenH NUTaHHs yCHJAHTENeH MOCTOSHHOTIO TOKa Be-
AYTCS TAKXKE OTHENbHBIMH S5KPAHHPOBAHHBIMH JKI'YTAMH, MPHYEM LeNY HaKaja
JIaMIl NpH NMHTaHHH HUTEA HaKalla NePEeMEHHbIM TOKOM BbINOJHEHb 060C06-
JICHHBIMH 3KPAHHPOBAHHbLIMH JKTYTAMH H JUISl YMEHBIUEHHS HAaBOLOK Ha H3-
MEpHTeJIbHbIE LeNd MOJENH NEPeBHTH NMONAapHO MeXny coGoil.

Jlnst MCKJIOUEHHs Nepenaja HanpsKeHHs MOCTOSHHOrO TOKAa Ha pasnuy-
HBIX y4aCTKaX 3eMJIHOA WIHHbI NPH NHTAaHHH HAKAJOB NEPBLIX JIaMI YCHJIH-
Teqedl YIIT-4 or HCTOUHHKA HAMPSXKEHHS MOCTOSIHHOTO TOKA M JUIS ycTpate-
HHS 106aBouHOA (hOHOBOH cocTasasiomei 50 2y NPH NUTAHHH HX OT HCTOY-
HHKA HaNpSXKEHHsl NEDEMEHHOr0 TOKA UENH HaKaja STHX JAMI BeAyTCs H30-
JIMPOBAHHO OT 3EMJIH H 3a3eMJISIOTCS TONBKO B OAHOM TOUKE y HCTOUHHKA
MHTaHHSL.

3eMJIsiHAst UEMb y HCTOUHHKA TMTAHHSA BLINONHAETCH B BHIE MeaHoH
UIHHBI, YTO OGECMEYHBALT HAAEKHOE 3a3eMIICHHE CXeMbl MOAENH. CaMa 3eM-
JIsIHasl WHHA JI0JDKHA HMETb BecbMa Xopollee H HaJeXHoe 3a3eMJieHHe.

OrtnenbHble 610KH MOfienH B ouiel cxeme COGJIHHSAIOTCST MeXAy co6oi
TIDH TIOMOLUHM KaGeNbHbIX COeHHEHHH (CM. dur. 5.1). B xabensix, rae cos-
MECTHO C H3MEDHTEJIbHBIMH UENIMH NPOXOAAT LENH HANMPSKEHHS TOCTORH-
HOTO ToKa 26 8, HMeeTcs iBa SKpaHa: MepRbiil o6ecreynBaeT pda3jieNeHHe H3-
MEPHTEJIbHBIX Lened OT uenedl NHTAHHS K YApasJieHHsl, BTOPo# — o6Luit,
HapYXHbid, 3kpaH. CBepxy Ha Bcex Kabeasx (Kpome HAYWHX OT 60Ka nH-
TaHHsl) AN yROGCTBA B 3KCIJOATALMH HafeTa BHHHIOBAs HAH pesuHcBast
TpyOKa.

Buaiokn onepauuonubix ycuiureneir (BOY-2) skiouaiores s CXeMy c Tmo-
Molubio KaGesedt (7) uepes pacnpenenntenbHyio Konoaky mas BOY-2, ¢ no-
MOILBIO KOTOPOH MCXHO BKJIOUHTb 12 OnepamHoHHbIX ycuantenen. Pacnpe-
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nenuTenbHas Kogoaka BOY-2 npu nomowu kabeneit (2) u (3) coeluHsercs
¢ GJIOKOM ynpaBJieHHsI.

CMeHHble 6JI0KII TEPEeMEHHOro  Ko3(HLHeHTa (CB-3) BkmoualoTCSt B
cxeMy uepes Tpu Kosoaku ans CB-3 npu nomouww KaGesed (8). K kaxno#
u3 Tpex Konopgok s CB-3 MoXHO MpHCOEAHHHTH 6 6J0KOB MepeMeHHOro
KO3(UIHeHTa, DTH KOJOAKH NPU MNoMciu KaGens (4) coefuHsioTCs © 6J10-
KOM YTpaBJleHHusi.

B cayuae, korna Hec6XCAHMO HMETb B CXeMe MOJeNH Gosiblie 12 onepa-
LHOHHBIX YCHJIHTeNel, TPUMEHsieTcsl ACMOJNHUTebHas KoloAKa AJs BOY-2,
NAI0MIas BO3MOMHOCTb BKJIOUHTH elle 6 CrepalHOHHBIX YCHJHTened ¢ mno-
MOIILBIO TeX Ke KaGejeH, KOTopble NPHMeHsIoTcs s nopkoyenus BOY-2
K OCHOBHOH kosonke. CoenmHenue 6JokoB Momenn BOY-2 ¢ HCTOUHHKaMH
MIHTAaHHST MOXET MNPOH3BCAHTECS B ABYX BapHaHTax.

B nepscm BapHaHTe NHTaHHE NOJNHOCTbIO NPOM3BOAMTCS OT THMOBOrO
3/1eKTPOHHO-CTaBHAU3HPOBaHHOTO Goka DCB-1.

B 3ToM cayuae HanpsikeHHsl oT OJ10Ka MHTaHHs MOAAKOTCA Ha pacnpe-
ZIeNHTeIbHYI0 KONOAKY Ans BOY-2 npu nomonw kabens (6) u Ha 6siok
yrnpasJeHust — npu nometun kabens (2).

Ha gononuuTe/ikHyI0 Koaoaky Aas BOY-2 nutaie cr Broporo 6.10Kka
NUTaHKsl ncjaaercs yepe3 kaGeab (12).

Bo BTOpPOM BapHaHTe HMeeT MeCTo KCMGHHHpoBauHce muTanue. B sTom
ciiyuae Hanpskennst + 350 6 aas nuradus 1-ro i 2-ro kackapos YIIT-4,
+756 u — 350 8 6epyTcsi OT aKKyMyasaTopoB. Bce ccTanbHble HanpskeHHs
noaaiotest ot 6Joka nutanns DCB-1

JInsi nHTaHHS CXeMbl MOJEJIH TO BTOPOMY BapHaHTY K KaGensM nuTa-
uns (5, 6 u 12) NMOAKJIOYAIOTCS IONOJHHTENbHble KOPOTKHe Kabeau (9, 10
i 11), ¢ NOMOULbIO KOTCPLIX H OCYLieCTB/seTCs BbilleyKa3aHHoe KOMOHHH-
poBaHHOe NHTaHHe (CXeMa KabesbHbIX CCeiHHeHIl OJOKOB MpPH  BTOPUM
BapHaHTe NHTaHHs H3006paxeHa Takxe Ha dur. 5.1).

B c6oux BapHaHTax NOAKJIIOYEHHE K MCAeNH HCTOYHHKOB TIHTaHHsA T10-
cTOsIHHOro ToKa 26 8 M nepemenHoro Toxa 127 6. 50 ey npousBoguTest ¢ no-
MOIIBIO OBBIYHBIX LIHYPOB, HMEIOWHX Ha KOHUE JBYXKOHTAKTHbIe BHIKH.

CMeHHble 6JI0KH TMOCTOsIHHOTO Ko3duunenta C He yKa3aHHble Ha
cxeme ¢ur. 5.1, NOAKIOUAIOTCA K CXeMe MO/l NpH MOMOULH CHeuHabHbIX
KOMMYTALHOHHBIX WHYPOB. C NMOMOLLBIO KOMMYTalHGHHBIX IIHYPOB OCYILeCT-
BASIOTCS TaKMe BCe COCNHHEeHHsT MEXIV OTACJbHbLIMI GJOKaMH MOACIH NpH
NOCTPCEHHH 113 HHX YaCTHbIX CXeM.

Fnasa 6

NMHTAHUE MOJEJIH
§ 1. PEXKHMbI THTAHHS MOJEJH

B monenn MIIT-5 ucnonbayeTcs nutause ABYX THIOB:

1) nutanue uamepuTenbHO/l uyacTH MojeaH (ycHaMTenell MOCTOSHHOIO
ToKa YTIT-4, cxembi 3aiaHHs HAYaNbHBIX YCIOBHA M MOCTOSHHBIX BO3MYlLLe-
HHil) OT BBICOKOCTAaGH/IbHBIX HCTOYHHKOB,

2) nNHTaHHE SJEKTPOMAarHHTHBIX MEXaHH3MOB GJIOKA yNpaBieHHUS, CMeH-
HbIX GJIOKOB NepeMeHHbIX Kcdduuuentos CB-3 u  Gaokos OrnepalHOHHbIX
ycuauteneii BOY-2,

OCHOBHBIMH TIOTPEGHTENSIMH 3JIEKTPHUECKOH SHEPTHH B H3MepHTeJIbHON
CXEME MOA®JH ABIAIOTCS YCHAHTCH NOCTOAHHOTO TOKA B GJIOKAX. ONepalHOH-
HbIX ycHauTeneil. B Tabsuue 1 npuBeseHb MakcHMaibHble 3HaueHHS TOKa
nogpeénﬁemom O/IHHM OMepalHOHHbIM ycHlHTeJleM B BOY-2 B 4 pe)Kmvxa);
paboThl.

Ta6aunga 1

i Imax (ma)

R,3 (k0! +350 B

a (o) (1n2Ka-| +75B | —350 B —190 B[ + 350 B 638 (63 B ne-
CKanbl) 3a3eMJa. | 3azeMma.

40 2
20

2 17,5 12 600 900

2 2 35 24 600
10 2 2 70 50 600 900
75 2 2 95 68 600 900

B TaGauue 2 npexcrabienbi AaHHbie OGIIEro NOTPeGNeHHS 31EKTPOIHED-
riu monensio UITT-5 aast cnyyas, korna 9 BOY-2 HMeloT aHOAHEIe HArpy3KH
3-ro kackana paBHbIMH 20 KOM, a aHANOTHUHbIE HATPY3KH ApyrHX 9 BOY-2—

pabhbi 10 xoA.

Ta6auna 2

- 1

+350 B 350 B

(1 A2ka-| +758|—350B|—1908 +(3‘.)}7| 638 [63 B ne-
CKaln) Kackan). 3a3ema. | 3azema.

U(s)

Imax (42) ] 36 b 36 ] 3% {1000{ 729 llosco 16200
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Jns nuranust moaenn MIIT-5 pekoMenayercsi NpUMEHsITh iBa OCHOBHBIX
PpeXxHuMa NHTaHus. B nepBoM BapHaHTe Bce MHUTAHHE MOJEJH OCYUIECTBJSETCA
OT JIBYX THIOBBIX 3JIEKTPOHHO-CTaGH/JH3HPOBAHHbLIX OJOKOB NHTAHHS THNA
ICB-1. Ilpu atom uenu ucrounuka + 350 8 arst 1, 2  3-ro KacKajioB YCH-
Jutenst YIIT-4 o6benuHAIOTCS BMeCTe,

Ilpu BTOpOM BapHaHTe NHTaHHs BCe NHTaHHE MOJENH OCYUIECTBJISETCS
oT 1Byx 6nokos DCB-1, kpome ueneii + 35086, 1 u 2-ro kackagos YIIT-4,
+7568 u — 35086, Ansi NUTanHs KOTOPbIX HCMONB3YIOTCS: aKKYMYJATOPHbIE
6arapeu tuna 64-AKH-2,25 4, siBasioulHecs B HepPa3pPSDKEHHOM COCTOSIHYH
GoJsee CTAaGHJBHLIMH HCTOYHHKAMH HanpsiKeHHs [OCTOSHHONO TOKa, YeM
6n0K nutanus JCB-1.

TTuTaHHe 3JEKTPOMATHHTHBIX MEXaHH3MOB (ILArOBbLIX MNepekjiouaTeseit
H peJie) W CHrHaJbHbIX Jamrouek B Mogenu MIIT-5 npoH3BoaHTCA OT HCTOY-
HHKA HaNpsKeHHs NMOCTOSHHOrO ToKa 24—26 6. TO HanpsiKeHHe MOXKHO No-
JIYUHTb OT MOTOP-FeHepaTepa, OT aKKyMYJNATOPHbIX GaTapeil WIH OT BbINpsi-
MHTeJIsl, HMEIOILEro Ha BbIXOAE XOPOWHi (HIBTP.

HauGonbluuii TOK, KOTOPbII MOXeT noTpeGoBaTbCs OT HCTOYHHKA [10-
CTOSIHHOTO HanpsikeHust 24—26 6, pasen 10—15a.

§ 2. JJIEKTPOHHO-CTABHJIU3HPOBAHHBIA BJIOK MHUTAHHA 3CB-1

1. Hasnauenne npuGopa

Buiok nutanusi ICB-1 (3/1€KTPOHHO-CTAGHIH3UPOBAHHBI BbINPSAMHTENb)
ABJISETCS OCHOBHbIM HCTOUHHMKOM NuTaHus Momenn MIIT-5. Oaun Gnok nu-
TaHUsi MOXET OJHOBPEMEHHO MHTaTb A0 14 yCHJHTenell MOCTOSHHOTO TOKa
tuna YIIT, pa6oraiomux B pexxuMe, NPpH KOTOPOM MaKCHMAaJbHbil BBIXOLHOM
tok YIIT pasesn 10ma, nNpH JHHEHHOCTH XapaKTEPHCTHKH YCHJHTeJst
Upux. = kUax. B nuanasose uamededuss Usux. , paBHOM T 120 6.

BJlok MHTaHHS HMeeT Ha BHIXOAE YeTbiPe BBICOKOCTAOHJIH3HPOBAHHKIX
HanpsiXKeHHs MOCTOSTHHOTO TOKA, HMEIOUIHX CJEAYIOliHe HOMHHaJIbHble 3Ha-
YEHHS] OTHOCHTEJIbHO «3eMJi»: — 350, — 190, + 75 u + 350 6.

B Ta6nuue 3 npHBeaeHbl 3HAYeHHs AOMYCTHMBIX HArpy3oK IJsi 3THX
HanpsKeHHH.

Ta6nuua 3

JNlonycTumas

Hanpsaxenne (B) Harpy3Ka (wa)

—350 50

—190 550
+75

+350 350

KpoMe TOro, 610K HMeET 1Ba HE3aBHCHMbIX BbIXOJA HANpSXKEHHs nepe-
MeHHOro Toka 6,3 6 ¢ MakCHMaJibHbIMH TOKaMH 8,4 u 12,6 a, Heo6xoauMbIX
LJisl TIHTaHHsl HHTeR HaKana JaMn ycHauTened.
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Baok nutanns skalouaetcs B ceth 2206, 50 2y uepes deppopesoHac-
Holit crabuausatop THna DITA-58, KOI(HUHEHT CTAaGHIM3ALMH KOTOPOro cO-
crapasier He Medee 30. OGUIHH KOI(HUMEHT CTaBUMH3ALKH KaXKA0rO 11CTOU-
HHKa 6soka Gosee 1500.

Biok nmeer BosbTMeTp ksacca 1,5, KoTopblii CJVIKHT AJIST KOHTPOJS

. 6.1, OGwmit eun Gnoxa nutamus SCB-1
¢ (eppope3OHaHCHBIM CTaGHIH3aTOPOM.

HOMHHAJIbHLIX 3HAYeHHH BbIXOJIHbIX Hanmeemlﬁ NOCTOSAHHOTO TOKa.

OGwwmit Bua npuGopa B KoMmJekTe ¢ (eppoCTaGHIN3aTOPOM HAH Ha
¢ur. 6.1. KoHcTpykuus Gnoka NHTaHHS — no6acyHasi, Aaioulas YAOGHBIIE
LOCTYN K NaMnaM H K MOHTaxy.

Bpems Bbixcaa npuGopa Ha crauucHapubiii pexum — 30 mun. TTpakT-
UECKH, O1HAaKO, GJICKOM MOXKHO MOJb3CBaThesi yxe cnycts 10—15 MuH. noc-
JIE ero BKJIOYEHHd, OH NONyCKaeT MJHTEJNbHYIO, HEenpepbIBHYK 3KCrjoara-
UHIO B 1a60paTOPHBIX YCIOBHSIX MPH TNOJHON Harpy3ke.

Tlpu6op cocTonT W3 ueTbipex, MO CYWECTBY aBTOHOMHBLIX, ABYXNOAY
NEPHOAHBIX BbINPsIMHTENEH ¢ (HABTPAMI I C YCHJIMTENMH-CTaOHNU3ATO-
pamu. OH HMeeT 06ulyi0 NaHe/ b YNPaBAEHHs W KOHTPONS BCEMH CTAaGHJN3il-
PCBaHHLIMH HaNpPsKEHHAMH. ’

2. BuinpsiMuTean ¢ GuabTpaMu

Ha ¢ur. 6.2—6.5 nanbl 31eKTpHYECKHE CXeMbl BbIIPSIMITENEH ¢ QHABT-
paMH NIl KaXJOro M3 ueTbipeX HCTOYHHKOB. Kax/biift BbINpAMHTENb HMeeT
CBOH cHyioBOl TpaHcdopmaTop. CxeMbl BbIIPsIMHTENCH — ABYXi(OJyNnepHOIL-
Hble Ha KeHoTpoHax THna 5U4. UHC/I0 KeHOTPOHOB OmpeaenisieTcss MakcHMallb-
HbIM TOKOM, OTGHpaeMbiM CT BbilpsiMHTeJsel.

BhinpsIMHTeN i HMEIOT YHCTOEMKOCTHbIE (HIBTPLI, 32 HCKJIOUEHHEM Bbill-
psimutens na — 190 8, B cxeMe (GHAbTPA KOTOPCTO HM2ETCSl TaKxkKe APOCCelb.
Benuunua emkocieil (uabTpa pasnnuHa, OHa NPONOpUHOHaAbHA OTGHpae-
MOMY OT HCTOYHHKCB TOKY.
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CrnoBbie TpaHCOPMATOPE! H APOCCENb YKPeMAslOTCs HernocpencTseni
Ha pame npHGOpa. DNEKTPOJHTHYECKHE KOHJEHCATOPbI' BCex GuABTPOB pas-

MELIeHbl Ha ofuleHl ChbeMHOH naaTe.

®ur. 6.4. Cxema Bumpsmutens c GuAbTPaMK ana KeTounmKa + 758

Dur. 6.5. Cxema BHOPAMHTeN ¢ (uabTpamu mas

HCTOYHHKA — 190 B.

Sanitized Ci roved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4

3. Ycuaurean-craéuansarops

YCHNHTENIN-CTAGUNH3ATOPE!  HCTOYHHKOB GJOKA THTaHHS OTJIHYAIOTCS
ApYyT OT Jpyra (3a MCKJIOYEHHEM HCTOMHHKOB — 350 u -+ 350 8) TNpPHHUHMIH-
anbHO| cxeMoif cTabunusartopa, oBecrneynBaiolei A KaXuoro OTAENbHOTO
QVlydas HauJyuluge pe3yJbTaThl CTaGHAH3ALUH.

Cra6uausaroper + 350 u — 350 6

YCHANTeNH-CTAGHIH3ATOPE! 3THX HCTOUHHKOB HAEHTHUHDI Kaxablii 13
HHX SIBISETCS yCHIIMTEJIEM NOCTOSIHHONO TOKA C KAaTOXHBIM NOBTOPHTEJIEM Ha
BBIXOJ€. YCHIHTeNb 3aMKHYT caM Ha ce6fl, T. e. HAXOZHTCS B peXHMe CTO-
NPOLEHTHOH OTPHLATENLHOH OOPaTHOH CBS3H.

6

®ur. 6.6. Cxema crabuansatopa - 350 6.

Ha ¢ur. 6.6 u 6.7 natvi npHHUHNHANbHblE CXeMbl CTaOH/II3aTOPOB HCTOY-
HHKOB + 350 u — 350 6.

OHH OTVIHYAIOTCA APYT OT APYra MHLWb TeM, 4TO B cXeMe cradunu3atopa
<360 8 anst noayuenns 60bWOro ToKa B Harpyske, BMeCTO OAHO# «mpo-
NycKalowleA» JaMlbi  KATOAHOTO TOBTOPHTENSI, BKJIOYEHO napaJenbHo
6 namn toro xe tHna (6I13).

YeunuTenb CTaGHIH3AaTOPOB SIBJSETCH  ABYXKACKAZHBIM YCHJIHTEIEM
NIOCTORHHOrO TOKa KAaTOAHO-CBS3AHHOTO THNA Ha ABOWHLIX TPHOAAX THMA
6HOM, umeloum Gonblodi KOSGHLHEHT YCHIeHHs. DTa cXeMa NpH HanmaiKe
He KpHTHuRa. OHa MMeeT 3 YMpaBAsIOLIHe CeTKH, CIyKalpe ANA Noiaum
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BXOIHOTO Hanpsimenus (Ha 4-to ceTKy Aamnbt JI|), 3TaIOHHOrO HanpsiAeHus
Cpasrenus (Ha l-o cetky aamnsl /i), O OTHOWIEHHIO K KOTOPOMY ocyuecT-
BISGTCH CTAGH.IN3ALMA, H YACTH HECTAGHNM3MPOBAHHONO HAMDSKEHHA Bbifi-
PAMHTR (Ha 4-10 ceTKy mamnbi JT,) An51 OBecnedeH s CTaGHIH3a UMK N0 ceTi,

B xadecTse sratomHoro Hampskenus CPaBHEHHsS HCMOJIb3YeTCs Hanps-
HeHHe CYXOft GaTapeH. pasHoe 47 a.

Conporisaenie R): caykut 1as Gomee Tounoi CTaBHAH3ALHH CXeMbl
00 Harpy3odsoMy Toxy. Harpysounas xapakTepucTHKa cTaGM.IM3aTOpa — na-

Ce

w478

+6 —
"L T
Rr

-350 §cmad

Dur. 6.7. Cxema cTabuansatopa — 350 8.

A8I0LAs. BB€IEHHE DPery.IHPOBOYHOrO COMPOTHBICHHS R,. MOKET cienaT
HaTPY30UHYIO X2PaRTEPHCTHKY NOAHHMAIOWIEHCS, a IPH NPABHAbHOM noabope
COMPOTHB.IGHHS — MOYTH TOPH30HTAIBbHOM.

Howmunaabsoe HanpsxkeHie Ha Bbixoe crabuausatopa (350 8) moxer
YCTaHaBIHBATBCA NOTEHUHOMETPOM P BXOIHOTO nequTes YCHJIHTeNS.

Evkoctit Ci u Cs BBedenn B cxeMmy mas OHIbTPauHH  nepemeHHoro
HanpsKeHHs, NPOHHKAIOLIEro NO UeMH Hakajla H C BbIXO#A BHINPSIMHTENS.

R ¢ — uenouka, cocroswas us ewmkocrs C, conpotusienns R, npe-
OATCTBYET CaMOBO3GYKICHHIO YCHIHTEs.

ToaGop Beanunnbl conpoTHeieHnst R, oGecneunsaer TOPH30HTAJIbHOCTh
XapaKTepPHCTHKH, BbIPAXKaiolie# 3aBHCHMOCTb BBIXOLHOIO CTaGHIH3HPOBaH-
HOTO HaNpsiKeHHs OT KOJeGaHHsS HaNpsKeHHS CeTH.

ILF!H YMeHbUIeHHs d)OHOBOﬁ COCTaBJAIOIWEHR Ha BbIXoae CTasH.’lH?naTOpa

B Cxeme NpHMeHAoTCT eMKOCTH Ci, Cs u Ce.

Kos¢HuHeHT CTaGH/IH3aLHH 1aHHON CXeMbl Ge3 deppocrabunuzaropa
paBeH Oko:10 125.

o

Crabuausarop +756

dneKTpuyecKas cxeMa cTaGHIM3aTOpa aHa Ha dur. 6.8. B stoii cxeme
NPHMEHSACTCS OAHOKACKALHbIN YCHJIHTEJb MOCTOSHHOTO TOKAa Ha TMEHTOAe
tina 6AC7 (J1;), umMeioleM GOMbIIYI0 KPyTH3HY. B Kauectse «MponycKalo-
wei» NaMnel HCMOAb3yeTcsl, Kak H B cxeMe + 350 8, namna Ttuna 6113,

Ry

+758 cmad.

o

b
]
ur. 68. Cxema craGummsatopa -+ 75 8.

B KauecTBe 3TasOHHOro HanpsiKeHHs HCMOJIb3YeTCs YacTh CyXoil Oata-
pen nuctounnka +350 8 (146). 2TC HanpsKeHHe BBOAUTCH B cxeMy uepes
KaTOLHLIH NOBTOPHTeNb Ha namne 6J5.

Jlamnbl 6AC7 n 6J5 uMeioT o6uiee KaTOJHOE COMPOTHBJIEHHE I, TAKHM
006pa3om, noTenuHan Hz katone samnel 6AC7 3amaeTcs MOCTOSHHBIM. BXxom-
HOe HanpsXeHHe YCHIHMTeNs NMOCTyNaeT Ha 4eTBepTyio ceTKy Jammbi G6AC7.
Ha axpanuyio cetky stoii Jamubl uepes conpoTusienne R, nopaerca uacto
BBIXOAHOTO HECTaGHIH3HPOBAHHOrO HAMpsIKEHHS BHIIPAMUTENS, OGECTeUHBa-
1011as TOPU3OHTAJILHOCTE XapaKTEPHCTHKH 3aBHCHMOCTH BBIXOLHOTO HAnpsi-
HKEHHs OT KosieGaHHi HanpsiKeHHH CceTH.

Hns ymenbienns: $hoHOBO# cocTaBasiowed Ha Bbixoje craGuiH3aTopa
B cxeme npiMensiiotcs emkoctn C,, Cy u Ca,

Conporneiienne R, Tak e, KaK H B CXeMaX HCTOUHHKOB HanpsiKeHust
350 6, CAYKHT ANS TOYHOM CTAGHNH3ALHH CXEMDI 110 TOKY Harpyski.

Monyuenue Brcokoro kosdrumenta CTa0M/IH3ALUHH TIPH OTHOCHTE/NBHO
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HH3KOM  3HAYEHHH HOMMHAJIBHOTO HaMpSKEHHs
Gouibluyio TpyaHocTs. JaHuas cxema

cxeM. Koaduuuent craGuausauuu
okono 50,

(+758) npexcrapaser
3HAYHUTENBHO JIyYlle APYrHX H3BECTHbIX
ee Oe3s (eppocTaGHIH3aTOPa pasen

Crabuausarop — 190 8

CxeMa crabunnsatopa — 190 8 NPHHIHMHANBHO OTJIHYAETCH OT CXEeMbI
HaK3aTopa 350 8 NpUMEHEHHeM, BMECTO CXeMbl C nponyckatoieil jam-
CXeMbl C LIYHT-IAMIOK, T. €., MO CYUIECTBY, OHa NPEACTABJIAET COGOi
SJIEKTPOHHBIE 'CTaGHI0BONILT, TIpHMEHEHHE 3Tol JaMMbl 06ycloBNEHO TeM,
HYTO TpH BECbMa 3HAUHTENLHOM TOKe, KOTOPbill NOJIKEH HABATh HCTOUHHK
— 1908, cxema ¢ wynT-namnoii sipasercs HanGonce 3KOHOMHYHOH H uese-
Co00pasHoil I JAHHOrO HOMHHAILHOMO HANPAKEHHS Ha BbiXoie. DJIeKTpH-
ueckas cxema crabunuzatopa — 190 8 npiuBeneHa Ha dur. 6.9.

Ilnst oGecneyenus nocTosHcTsa HanpsKEeHHs, 04aBaeMoro Ha Jamnbl Js,
BRIIOUCHHbIE TIapaJliebHO BXOAY, TOK, NIPOXOLALKI uepe3 3Ty Jlammbl, pe-
FYJIPYETCS TPEXKaCKaAHbIM YCH/IHTeNeM NOCTOSHHOTO TOKa (Ha ZBYX [BOH-

crab!
Toii,

ozoa~2208)
peppo-
cmatunusam:

Nawens ynpasnenus

HBIX TpHOAax THNA 6HOM), uMelownm G0abLIOH KOSpHLHEHT ycuneHusi. Ha-
TPY3Ka MOAKMIOYAETCS! K BbIXONY BHINPAMHTEIS Mapa/ienbho WIYHT-JIAMMaM,

Py

I°

Kan cxema Groka DCB-1

+3508
T
s

=\ cmasunusamop
dur. 6.10. O6ug

~1908cmad

Cmabunusamop
+3508

®ur. 6.9. Cxema craGuausatopa — 190 s,

Or BrImpsiMHTens noTpeSasercs MaKCHMAJIbHbIH 1 NOCTOSHHBIA N0 BeH-
YHHE TOK, aBTOMATHUECKH MepepachipelesnsieMblii cxeMoii cTabuan3atopa
MEX1y BHelUIHeHd Harpy3Kol H MIYHT-aMnaMmu. Ipi noawo#t sHewnwedi Ha-
TPYSKe CXeMa HMeeT MAaKCHMA/IbHO BHICOKHH K. . .

Tlpumenente cxembl ¢ WwyHT-TaMmoN 1IPH MaJioii ee 3arpyske HesKoHO-
MHYHO H [I03TOMY HepauHOHaJBHO.

Jlamna JI, sBasetcs kackamom YCHJICHHSI KaTOJHO-CBSI3aHHOTO THMA.
OTajloHHOe HAMpsKEHHe CpaBHEHHS TI0AETCA HA ONHY CETKY JAMIMBL OT CTa-
GH/IM3HPOBAHHOTO HCTOYHHKA — 350 & depes penuress R;.— R .. Ha npy-
52
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ryio CeTKy JIaMMbl YCHJIHTEJs NOfaeTcst BXoAHOe HanpsxenHe, HomuHasbHOE
HanpsDKEeHHe Ha BBIXOJE YCTaHABJHMBAeTCs MOTeHUHOMeTpoM R q.

Jlamna JI, siBNsieTcs ABYXKACKaAHBIM YCHJKTEJeM TOCTOSSHHOTO TOKa,
HMEIOWHM CBSi3b MEXJy KaCKajaMH uYepe3 JeJHTeJH Ha CONPOTHBIEHHSX,
NOAKJIIOYAEMbIX K HCTOYHHKY -— 35068, noaToMy HCTouHHK — 190 8 He Mo-
KeT paGorath 6e3 ucToyHuka —- 350 8.

Co6CcTBeHHbIH KO3 HUHEHT CTabHauW3aUuH HcTouHHKa — 19068 BesHK
(okomo 1700), omHako, BBHAY HeMOCPeACTBEHHOH CBfi3H 3TOrO HCTOYHHMKA C
uctoyHnkom — 3506, apeii Ha ero BbIXOAE JIMIUb BJBOE MEHbIUE, YeM Y
icrounnka — 350 6.

TIpHHLHN NOCTPOEHHS CXeMbl MCTOYHHKA — 190 8 M BBICOKHH KOIQHIHM-
eHT CTaGHJIH3aUHH M03BOJIAIOT He BBOJAHTb B Hee PEryJHPOBKH MO CETH H 1O
TOKY HarpyskH.

RC -uenouky, coctosiine u3 snementoB C; + R; u Ci+ Ry, u eMKoCcTb
C\ npensTcTBYIOT CaMOBO30OyxAeHHIo ycuautens. EMkocte Cs CHYRHT AJst
yMeHbLIEHHsI (JOHOBOII COCTaBJsIOleli Ha BBIXOJE CTabuiH3aTopa.

4, O6was aaekTpuyeckas cxema npubopa ICB-1

Ha dur. 6.10 npusouTcs obuias saexTpuueckas cxema npu6opa CB-1,
0Ka3biBalolllasi COeHHEHHs ero OTAe/bHbIX BJIOKOB.

TpaHcdopmaToper BbiNpsMHTE el uepe3 CBOH NpPelOoXpaHHTeNH H o6t
BBIKJIIOUATENb MOAKMOUEHBl KO BXOAY NMHUTaHHH, KOTOPblA BKIOYaeTCs B CeTh
2206, 50 2y uepes deppocrabuinzatop Tyna DITA-58. Uerbipe JaMIIOUKH,
pacnosioKeHHble Ha MaHenH yrpasjieHHsi NpHOOpa, CHTHAIH3HPYIOT O BKIO-
YEHHOM COCTOSIHHH KaXIOTO H3 HYeThipeX CTaOHJIU3HPOBAHHBIX HCTOYHHKOB
6yoKa.

Hanpsxenust ¢ GpUALTPOB BHIPSIMHTENEH MOCTYNAIOT Ha CXeMbl CTaGH-
NM3aTOPOB. BbiXOZHbIE CTAGHIH3MPOBAHHLIE HANPSXKEHHS, a Takxke 2 Ha-
KanbHbIX Hanpskenusi: 6,3 6, 8,4 a u 6,3 6, 12,6 a, koTopble GepyTest € TpaHC-
opMaTepoB HCTOUHHKOB — 350 8 1 + 75 8, NMOCTYNAIOT HA BBIXOJHbIE KleM-
Mbl M Ha ABA BbIXOLHBIX WITEKKEPHbIX THe3Aa.

Bce noTeHUHCMETpbl CTAaGHIM3AaTOPOB, CIYXKAIUHe s PeryJHpOBKH U
VCTaHOBKH BbIXOJHbIX HOMHHAJIbHBIX HanpsiKeHnii, BbIHECEHB! HA MaHeab yI- .
paBJieHust 6J0Ka MATAHHA H TOMEIIAIOTCS PSAOM C KOHTPOJIBHBIM BOJIBTMET-
poM G/0Ka, KOTOPbIH MOXKET MOMK/IOUAaThCS NepeKsioyaTesneM MooYepeHo
K KaX/OMy H3 DBbIXOZOB CTAaGMJH3AaTOPOB H K BHIBOAAM NBYX HOMHHAJBHBIX
3HaueHHHl HanpsKeHHH cyxoit GaTapen. -

5. Koucrpykuus npubopa

OGuwwii s 6acka nutanns tvna DCB-1 nan wa ¢ur. 6.1. Ha ¢ur. 6.11
NaH BHA BepXHeil MaHead Npuoopa ¢ nawenbio ynpapaeuis. Ha dur. 6.12
1aH G4 Ha GMOK CO CTOPOHbI mamn, a Ha ¢wur. 6.13 — Bl Ha npuéop co
CTOPOHbI MOHTaXa.

Ha wueabHOCBAplOM MeTaanMueckoM Kapkace (pame) (cMm. dur. 6.12)
BHH3Y yKpenJeHbl B Psil 4 CIJIOBbIX TPaHC(HOPMATOpa HCTCYHHKOB: +350,
— 190, — 350 ¥ + 756 (caesa Hanpago).
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B uentpe nepen TPaHCHOPMATOpaMH NOMEleHA B 3aLIMTHOM KOXYyXe
Cyxas GaTtapes STalOHHLIX HanpsKeHHH, a CnpaBa OT Hee HaXORHTCS APOC-

®ur. 6.11. Bux pepxweil maHemm Gioka MHTaHHUS.

Ceab HCTounHKa — 1906 1 oGaBouHOe compoTHBNEHHE R, BbInpamutens
HCTOuHHKA — 190 8 (ur. 6.5).

@ur. 6.12. Bua wa 6a0k co CTOpOHB Qur. 6.13. Bug na Giok CO CTOPOHH
namit (co cusiToii GoKoBo# KpBIUIKOit). MOHTaXa (co cHsTol GOKOBO}
KPBILLIKOIA),

Hag tpaucdopmaropamu pacnonowmena mnara € Keuotpouamu. Han
HEH NOMCLLAIOTCS! YeTbIPe CHeMHbIe MNaTLI cTraduan3aTopa.

54

Jlamnet B 6n0ke pacnosiaraiorcs TOPH30HTAJIBHO M KPenAaTCsi MNpYyMXHH-
HBIMH_JIaMNOBBIMH J€pKaTeNsiMH.

C o6paTHOii CTOPOHbI (CO CTOPOHEI MOHTa)ka) NpPOTHB MJAThl C KeHo-
TPOHAMH pAaCOJIOXKEHA CBEMHAs MJaTta C 3JeKTPOJHTHYECKHMH KOHAeHCa-
TOPaMH (DUALTPOB BBINPSIMHTEJEH (CM. (H. 6.13).

Ha Bepxueii cbemuoii niate (¢ur. 6.11) HaxomuTes nanenb ynpanse-
HHSL IpHGOpOM,

B uentpe namenn pacnosnomen AByXwKasbHbii KOHTPOJIbHbIN CTpesioy-
Hbll BonbTMeTp (Ha 100 M 4006) 6aoka, a nox HHM — pyYKa nepekJioya-
TeJIs, CayKalwero ANst NOAKMOYEHHs BONbTMETPA K BbIXOAAM CTaGHJH3ATO-
POB M K ABYM KOHTPOJNHPYEMBIM HANPSKEHHSM 3TaJOHHbIX Garapeii.

CreBa OT BOJILTMETPA HAXOAATCS NPELOXPAHHTEAH W CHPHAJBLHBIE Jnam-
TOYKH TPaHCPOPMATOPOB, a CnpaBa — NOTEHUHOMETP YCTAHOBKH HOMUHAJIOB
CTaGHIH3HPOBAHHBIX HaNpPSKEHHII,

Haa BoabTMETPOM pacnoncsKeHsl KAeMMbl BLIXOAHBIX HanpsKeHui 6710-
Ka, ceteBoii TymOyiep M BHJKA BXOAA LIMAHrA MUTaHHS,

Ha doto ¢ur. 6.11 Buasbl ABa BLIXOAHBIX UITEKKepa, sBJASIOLIHeCS Bbl-
XOMaMH OJI0Ka NHTAHHS.

Ilns ofecriedennsi HEOGXOMMMOI BEHTHASILLHI BEPXHAS NaHeNb HMeeT
«(oHapu», Ha BceX GOKOBbIX CTEHKAX HMEIOTCS XKajiO3H, a AHO CAenaHo
nepQopHPOBaHHBIM.

Jlnsi 3aliMTEl CTPRJIGUHOTO BOJLTMETPA OT HATpeBA OH HMeeT KOXYX
¢ ac6ecToBON NPOKMaLKOM.
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Ol JIABJTEHHE

pemakropa . . . . .
Fnasa |

Ha: H KHE XapaKTEPHCTHKH
9eKTPOHHON JunediHot Monean Tuma HIIT-4
I'mapa 2
TIpHRUAN NOCTPOEHHS CXeMbl MOAeNH

. IlpuHuMn RefcTBHA HHTErpHPYIOWHX GJIOKOB . .
. [IpuHUMN BBOJA KOI(HIHEHTOB HCCAEAYEMOit CHCTEMH
. Benomoratesibibie  GAOKH MOmesH

o oe w

~

T'nasa 3
Baok-cxema Mojaenu u ee obluee KOHCTPYKTHBHOE odopMieHHc

Fnasa 4

Baokn Mopenk
BJIOK OCHOBHHYX yCHAHTENeR (HHTerpHpYiolit G/IOK)
Yeunurems moctosndoro Toka YIIT-4 .
CwmeHnuit Gmok nepemensoro kospuumenta (CB-1)
CmeHunii G0k mocTosHHOro Kospuumexta (CB-2) .
Biioku conpsikeHus ¢ peaibHHM PEryJsTopoM
Bnok ynpasnesns . [
Crneunasnbubii resepatop mMmnyabcos CIH-1
Creunanbinii kBapuesii rewepatop CKI-1

Fnaba 5
MouTtax Mopean

. Llenn muranua ycuauteneii NOCTOSHHOTO TOKa
. Llenn oCHOBHOM W3MePHTE/IbHOH YacTH GJIOKOB MOAENH . Lo
. Llenn ynpapieHHs 3/M€KTPOMEXaHHYECKHX Y3708 MOLEMM I Leni nuTanns 24 n

MOCTOSIHHOrO  TOKA

F'maba 6
Muranue momean

. Pexxumun mutanns Gaokos Mopesn

. TTHTaHHe W3MepHTEJbHON CXeMb MOaesi . .

. DNIeKTPOHHO-CTaGHAHaupoBaHHbit 6ok mutanua SCB-1 S
- [TuTatHe SJEKTPOMArHHTHHX MEXAHH3MOB M BCHOMOFATE/LHMX — Leneil Mojes

PasBuTHE COBPEMCHHON HayKM W TeXHHKH CBA3aHO C TIYGOKHM 1 BCe-
CTOPOHHHM HCCJIC/IOBAHHEM [AHHAMHKH CJOXHBIX cHcreM. K uHeny Takux
CHCTEM OTHOCSITCSI CHCTEMbl aBTOMATHYECKOrO DeryjiHpoBaHis pas3siiyHbIX
HPOLECCOB, CHHXPOHHO-CJICAALLIE CHCTEMbl, CHCTEMbl JIHCTAHI(HOHHOIO YII-
pasuiedus OGBEKTAMH H T. .

C MaTeMaTHYeCKOH TOYKH 3PEHHS HCCAGNOBAHHE AHHAMIUKI TaKHX
CHCTEM TIPHBO/UIT K PELIEHHIO JIHHEHHbIX M HEJIHHEHHLIX YPaBHeHHI BbICO-
Koro nopsiaka. IlTpi 3ToM camble pasiuuHble NO CBoeil (PH3HUECKOH NpHpoae
TIPOLIECChl MOTYT OMHCHIBATLCSI OAHON 1i TOH e cHcTeMol ypaBHeHuil. Cos-
peMeHHas Hayka pacroJiaraeT GOJbIINM KOJHYECTROM NPHMEPOR TaKHX aHa-
JIOTHH, OJlHAKO, B HacToaulee BpeMsi pelleHHe H Jcc/eJoBaHHe JIHHEHHBIX
AH(epeHIHaNbHbIX YPABHEHHIT BBICOKOTO NMOPSAKA C NOCTOSHHBIMH, H B OCO-
OCHHOCTH € mepeMeHHbIMH KO3(bIIHEeHTaMH, a TeM GoJiee HeJHHEHHbIX ypas-
HeHHil, ONHCBLIBAIOULIX ITH TIPOIECCLI, SIBISETCS YPE3BBLIYAHHO TPYI0EMKOM
3ajaveit, Tpefyiouleii BecbMa JUTHTEJLHBIX BbYHCJACHHI. Bbixogom H3 3Ttoro
ABJSIETCA NpPHMEHEeHHEe MeTojJa MONeJHDOBAHHH H, B YACTHOCTH, 3JIEKTPH-
YeCKOro MOJeJHPOBaHus. DTOT MeTol OasHpyeTcsi Ha IOCTPOEHHH TaKIX
3JIGKTPHUECKHX CXEM, Nnepexo/iHble NMPOLECChl B KOTOPbIX COOTBETCTBYIOT I1PO-
TEKaHHI HCCJIelyeMbIX peanbHbIX IPOLECCOB.

[Toaromy cciiefoBaHliec TOBENEHHSI 2JIEKTPHYCCKIIX Mojejell jaemaer
BO3MOXHBIM ONpejiesienle AHHAMHYECKHX XapaKTepHCTHK OTOOpaXKaeMbixX
HMH 06beKToB. [IpH noMouH 3JIeKTpPHYECKHX Mojeneil MOXHO ObICTPG 1
TOYHO OCYLUECTBJSATh B JaGOPAaTOPHBIX YCIOBHAX pelLleHHe BeCbMa CJOXKHBIX
3ajay JHHAMHKH YNPaBIfeMblX HJAH PEryJHpyeMbiX 06BeKTOB, CyLIeCTBYIO-
WX B AeHCTBUTENBHOCTH WM HMEIoUIHXC ToabKo B npoekte. [lpn coexn-
HEHHH Monenn ¢ pea:xbﬂoi& annapaTypof{ PeryJiupoBaHHa HIH VOPaBJICHH
BO3MOXHO TPOBECTH BCe HCMbITAHHS, CBA3aHHbIE C TMOAGOPOM HaHIYYIINX
napaMeTpoB sl TAKOH CHCTEMLI B IEJAX TMOJYYeHHWS 3ajaHHbIX eH TexHu-
YeCKHX NaHHbIX. Takne HCIBITaHHsSE MOPYT ObiTh MPOH3BENCHBI B DEXKHME,
npubaHKaKOWEMCS K ACHCTBHTE/LHOI 3KCMI0AaTalUHH 06beKTa.

DNeKTpHYecKHe MOJeNH MOTryT ObiThb BBIIOJHEHbl H TaK, YTO HX OCHOB-
HOH YacTblo GyAeT SBJIATHCA 3NEKTPOHHTErpaTtop, TMPHTOAHBIE Jl1s pelueHHs
¢icTeM AM@epeHitHanbHbIX ypaBHennil. B 3ToM ciyyae mnccnenobaTesH Mo-
I'YT B KOPOTKHE OTPe3KH BPEMEHil NPOH3BOAHTb BecbMa CJIOXKHble MaTeMa-
THYECKHE OTepalllii, Ha KOTOpble B OGBLIMHBIX VCJOBHAX MOMMH Obl moTpefo-
BATbCA MecAlbl HAMPSIKEHHOH PAGOTbl LEJOro BRYHCJHTENbHOTrO Giopo. Ilpn
TaKOM COBMELIEHHH B OJHOM TpHOGOpe MOJEJH H HHTerpaTtopa CTAHOBHTCS
BO3MOMHBIM CHayana, Ha OCHOBE TEOPETHYECKHX HCCJIeJIOBaHHH H PaCueTHDLIX
paBoT Ha HeM, NpeABaPHTENIbHO BbLIGPATb HAWAYUILYIO CHCTEMY Yrpamisc-
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MOro HJH peryJHpyeMoro o6bekTa, a 3aTeM, NOCTPOHB peasibHylo annapa-
TYPY ynpaBJieHHsi STHM OOBEKTOM, NIPOH3BECTH ee NOPaGOTKY H PEryJIHPOBKY
B JIMHAMHYECKOM PeXHMe, COOTBETCTBYIOWEM PeajlbHblM YC/IOBHSIM PaboTbl.

Huxe npuBoautcs onucaHHe TaKoi 3J€KTPOHHOH JIHHEHHOH MOJC/M-
HHTErpaTopa MaTpPHYHOTO THNA, MPHIOAHOTO ISl PElIeHHs CHCTeM AH(epeH-
UHa/bHBIX ypaBHeHHil A0 6-ro mopsigka C TNOCTOSAHHbIMH H MepeMeHHbIMH
KO3(HLHEHTAMH.

Tlpu conpsiKeHHH ¢ peanbHbIM PEryJasiTopoM HJil NpHGOPaMH ynpasjie-
HHSl TakKas MOJeJlb — SKBHBAJIEHT 00beKTa — o6pasyer 3aMKHYTYIO JIHHEH-
HYIO IJIH HOJIIHEHHYIO CHCTEMY BBICOKOTO nopsiaka (10 12-ro u Bbiie).

Bmecto PeasbHbIX PeryjsTopos, BXOAbl H BBIXOAbI MOJENH MOTYT 3a-
MbIKaTbCs APYroil  MojeaHpylolweil  cxeMmoi, cocrosiuleil, HanpHMmep, H3 Fnasa i

OTAENBHbLIX OJIOKOB MOAENH CTPYKTYPHOrO THNA.
HABHAYEHHULE U OCHOBHbBIE TEXHHYECKHUE XAPAKTEPUCTHUKH
SNEKTPOHHOM JIMHEMHOW MOLEJW TUMA HUNT-4

DNCKTPOHHAs  AWHedHas  Mojean Tina  KITT-4,
lipeAiasHaueHa ANst HCCACAOBAHIIS [AHHAMHKH PCryJHpPYeMblX
O0OBEKTOB, ONHTHIBACMbIX JIHTHEHHLIMH IH(PEPEHIHANBIBIMIE VPABHEHUAMI BUAA

n
dx

i % . o
#;;La,jrt)qu'—fl(r); i=1,23...n, (1.1)

j=1
TAE!X; H Xj— 3aBUCHMbIC NEPEMEHHbIC OT BPEMeHH t,
fi (¢) — Bo3mymlaloOLIHE BO3AEHCTBHS,
aij(t)f KO3()HUMCHTbI HHTErPHPYEMO#H CHCTEMb.

OnHcbiBaeMas MOJEJb SIBJSETCS MOAENbIO MATPHYHOrO TiNA H MOXeT
GLITh HMCMOJL30BAHA B ABYX OCHOBHLIX PexHMax paboTbi: nuGo Kak Marte-
MaTHUYeCKad CYyeTHas MaluitHa st HiiTerpHpoBaHHs CHCTEM JIHHCHHBIX ILHL'.)(‘-
PEHUHATBIBIX  ypABHEHHI (3JeKTpoNHTErpaTop), 160 Kak JHHAMHYECKas
MoOJeJib 00beKTa npH HCCJIC/I0BAHHH PEaIbHbIX aBTOMATHUECKHX peryasito-
poB HJH HPHOOPOB ynpasiIeHs.

B03MOXKHOCTL e¢ NPHMCHCHHST I KadecTse ,'IHH?I\H]‘(C’(’KO“ OACTH 06yC-
JIOBAHBACTCS TeM, 4TO OHa INOCTpOoeHa 13 6/10KOB HenpepbiBHOIO ,lCi;lC]‘Bliﬂ,
[pHYEeM 11e3aBHCHMON NEPeMCHHOIT TPI HHTCTPHPOBAHHI CHCTEMbI (1.1) aB-
asierest neTHHHoe Bpens. 1ike NpHBOAATCS OCHOBHbIC TEXHIUECKHE Xa-
nareprctinkn sonen MITT-4.

1. Yeranoska MIIT-4  sapisiercs  4eKTPoHHOI  JUiHEHOH  Monenbio
111eCTOro nopska, COCTOSILUICH M3 UIeCTH HAGHTHYHBLIX C(‘KILHH, Kaxjaasi U3
KOTOPBIX HUTCFPHPVET O/IHO 13 VDaBHEHHI NMEPBOTO MOPHAKA CHCTEMbI (1.1).

2. Moacib NPe1yCMaTPHBACT BO3MOXKHOCTb BBOIA BCCX 36 wan soboro
MCHBILETO KOJMIYECTBA KOIPHILHEHTOR  Qjj (t) ociiosHoli MaTpHubl (1.2) uH-

terpupyemoii cneremsr (1.1):

| uyy a4y Ay Ay Ay
by Qo Aoy Ay Aoy Uy
| ay Qyy Ay Qyg
Ay Ay Qys

Ay A5y Ay Ay

O Qg Oy Qg
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Koaguuuentsl aj;(£) moryr 6bITh KaK NOCTOSIHHBIMH, TaK H NepeMeH-
HbIMH (33BHCHMBIMH OT BPEMEHH).

Ha Momens Kaxapii Kodduument marpuusl (1.2) ycraHaBaupaercs
B BHJE NPOU3BEJEHHs JBYX COMHOMXHTENEH, OJHHM M3 KOTOPbIX ABJSETCH
MacwTaGHbIll Kos(uuHeHT Ky, oOuMit Aas  Beex KO03(HIHEHTOB OAHOrO
y ypasHenus cucrembt (1.1) u on-
tt) pefensiomuii WX Macwrab, a
NPYTHM COMHOXKHTEJIEM sBJIsieT-
J | sl KoI(HIHEHT &5 (£), C NOMOLLBIO
KOTOPOrO YCTAaHABJHBAIOTCS 3HA-
yaune LHOPbl 3THX KO3(DHLHEH-
TOB!

aj(t)=Km %;(®).

BeJiiyura MacwTabHOro Kos-
¢bunuenta A HaxomHTcA B
npegesax or 500 o 0,01 u
umeer 3navenus: 500, 100, 50,
10, 1, 0,01.

[MocTostHHbIE  KO3(HIHEHTbI
HHTErpUpPyeMOH CHCTeMbl HaOH-
pawtest ¢ ToyHoctbio o 0,1%,
a TepeMeHHble KO3(HUHEHTbl C
TOYHOCTBIO 10 1%  BesHuuHbI
Kmi-

I'paduki mepeMeHHbIX KO3-
(HUUKEHTOB B MOJEJH anpOKCH-
MHDYIOTCSl C MOMOILBIO KYCOYHO-
TIOCTOSIHHBIX KPHBBIX (CTymneHya-
TO) H CTPOATCS MO TaK HasblBa-
eMbIM  Y3JIOBBIM HJIH ONOPHBIM
TOYKaM  HabOpHOM CeTKH Ha
TJIOCKOCTH, KOOPAHHATHbIMH OCSI-
—100 MH KOTOPO# SIBJISIIOTCH OCb Bpe-

MeHH # il OCb BEJIHYHH [epeMeH-

$ur. L1 [IpHHUKMN anpoKCHMaLMK rpaduka  HOro Ko3(HUHEHTa a;j(t) (M.
TlepeMeHHOro  KoaQHuHenTa. ¢ur. 1.1). HaGopnas cerka o6pa-

syercsl B pesysbTate pasCHMeHHs pafodero QuanasoHa Ha 100 paBHbLIX HH-
TepBaJoB Jo o ocH BpeMeHH H Ha 200 paBHbIX HHTeDBanoB (o — 1 go + 1)
o ocH a;;(f) « l

To — NNHTENLHOCTL OJHOO HHTEPBAJa PA3BEPTKH MNEPEMEHHOro KO3-
(HuHeHTa 1O BpeMEeHH — SIB/SETCH BEJHYHHOM, oOulell AN BCEX KO3(H-
UHEHTOB MOZEJIH, H MOXKeT ObiTb yCTaHOBJeHa pasHoii 1,5, 1,0, 0,75, 0,5, 0,25
H 0,1 cex., B 3aBHCHMOCTH OT AJIMTENBHOCTH HCCIEAYEMOro Mpouecca.

Bpemsi nonnoro paGouero uHKIa MOJeNH, cooTBetcTByiomee 100 unren-
Banam To Mo OCH BPEMZEM, NIDH 3TOM WMeeT 3HaueHus 150, 100, 75, 50 55
H 10 cek. '

JIns yBenHyeHHsi TOYHOCTH HaGopa nepeMeHHbIX KO3(DHIUHEHTOS au(t)
B KaXAblil NepeMeHHblil KO3(HIUHEHT Ha MOAENH BBONMTCH AOMONHHTENBHBIN

6

HHAHBHAYaNbHbIH  MaclTaGHbli MHOMMTeNb Kgj TakWM 06pasoM, uTOGb!
MMEJI0 MeCTO PaBeHCTBO

a;j(t)=ajj(H) Ko Kmi »

aij (8) Kyy == 2;5(f) -

Koaduuuenr Kaj MOXKET MMeTb 3Hauenus 1, 0,75, 0,5, 0,25, 0,1. Ecan
MaKCHMAJIbHOC 3HadeHHe anpoKCHMHPYeMOro rpadika ofjyay NpH Kyy==1
Manlo, TO 3a CUCT yMeHblUeHHs MaciiTaGHoro Kos(uunenta Kyj MOXHO
YBRIHYHATH gr’ max 1 TéM CaMbIM anpoKCMMHPOBATL I‘pé](p“l( IIC[‘TCMCHHOI'O
Koa(HuHenTa GONBUIKM YHCIOM CTYNEHeH Mo OCH OpJHHAT.

3. 3asucuMbie nepeMmerinble X (£) cucrembl (1.1) Ha mMomesnn Bblpaxka-
I0TCS B BHJE MIHOBEHHbIX 3HAueHHi Hampsokenns nocrosinHoro toka Ui(t),
NplyeM JManasoH HX W3MeHeHHs JexXHT B npeacnax = 100 6.

dx;(t)
t

Benuunnol Bcex wuIeCTH NepeMeHHbiX X;j(f) M 11X NpPOH3BOAHbIE

MOXHO OJHOBPEMEHHO HabJll01aTh NO CTPEJIOYHBIM NpHOOPAM, HMEKUIHMCS
Ha mosenn. Kpome Toro, Ans perHcTpaluy X C NMOMOILbIO BHELIHHX n‘yné(;-

X
poB, Hanpumep, Ha wineiigosbix ocuHorpadpax, 3Hauenus x;(£)u %
BLIBE/IEHbl HA KneMMbl Ha JIHLEeBOIT NaHeaH MOJEJH.

4. HavaabHple ycJOBHSL 151 BCCX 1ICCTH nepemMenHuix X (f) 3agaiores
Ha MojeJH B Axanasone + 100 a.

5. las conpsikeHusi ¢ peajbHpiM peryastopom mogeab HMITT-4 umeer
BLIXOJHOH GJAOK C TPeMsi BbIXOAAMH M BXOAHOH OJOK C Tpems BXOAAMH.
BXO;’lelC BEJHYHHDBI HA MOJIe/b JNOJXKHBI TNOCTYNATb B BHAE HANPsAXEHHs
110CTOSAHHOrO ToKa. JIio6as H3 BXOAHBIX BEJTHUHH MOXeET (biTh YMHOMEHa Ha
nepeMeHHbIT  KOI(HIHEHT, TpadHK KOTOPOrO anpoKCHMHPYETCS BbllieyKa-
3aHHLIM cnocoBoM. [lepeMCHHBIX KO3(MHIHEHTOB, OGC/HVKHBAIONLIX BXOAHON
GJIOK, B MOJEJII BCEro 11eCTh.

6. B kaxapyio cexiufio MOIENH, IHTErPHPYIOUYIO OIHO YPaBHEHHE
cuereMbl (1.1), MOXHO BBOJANTL JO TPEX BHELIHHX BO3ACHCTBHII, KOTOpbLIC
MOryT ObITL 100 BHEHIHHMIT BO3MYLILAKIIHMH CHNaMH, 1160 BbIXOAHBIMI
BCJAHYHHAMH peasibHCrO perynstopa.

7. TounceTb  BOcnponsseaenkss cuerems  (1.1) wa moapemn MIIT-1
Onpe/lesisieTcst CACAYIOWHMHE OCHOBHBIMH (PaKTOpaMIit:

1) TOUHOCTBIO BLITOJAHEHHST OTAEJNbHLIX MaTCMaTHYeCKHX onepaunii B
G70Ke OCHOBHMWIX YCHAHTeseil Monedan, kotopas pasHa = 0,2%;

2) TOUHOCTBLIO VCTAHOBKH HA MOACJNH KOI(QMUHEHTOB HHTErpHpyemoil
cucTembl, pasHoii *05Y% 3HaueHHs MacwTabHOrO Kod(HuHeHTa,

3) apeiigom ycnauTesnel NOCTOSHHONO TOKA, KOTOPLIH TPH HHTErpHpo-
BaHUH Ha MoJenu cucrembl ypasHeHuit (1.1) Hrpaer posb Manbix BO3MYy-
nlaoux ci. B Mogenu apefidy yVCHAHTCNEH NOCTOSAHHOrO TOKA, NPHBEACH-
Hblil K HX BXOAYy, He mpeBbiwtaer 1—2ms 3a 10 Mum;

4) TOUHOCTBIO 3ajAHHS HauyanbHLIX ycnOBHH, KoTopas papna * 1%
MAKCHMABHOTO 3HAUCHUS IUKAJAL NpHOOpa VCTAHOBKI HAualbinX VCJIOBHIT.
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Fnasa 2
MPHHUMN NOCTPOEHUS CXEMbI MOLEJIH

Tpu pewennn cucrenmsl AHpeperuHanbubix ypasuennii (1.1) Moacin
OCYLIECTB/ISICT HAZ MePeMEHHbIMH X (£) MaTeMaTHUYeCKHe OnepalHit HHTerpi-
POBaHHSA, CYMMHDPOBAHHS, VMHOXEHHSI Ha NOCTOSIHHBIC Il MEPCMCHHBIE KO3-
(HIHEHTBI it HHHBEPTHPOBAHHS (H3MEHeHHs 3HAKA Ha NPOTHBOMOJNOKHDI) ,
NIPHYEM STH ONEPALHI NPOH3BOAATCS C BLICOKOH TOYHOCTBIO 1 CO CTPOrHM
Y4YETOM 3HAKOB y nepemeHHbiX X;(f) H KO3(HUHEHTOB aij () nHTerpupyemoii
cucrembl. CoBEPLIAIOTCS 3TH ONEPALUH B MOJENH CYETHO-PEIAlOWHMH 610-
KaMH [BYX OCHOBHbIX THIOB: MHTErpHpPYIOWHMH GlokaMu H GJoKaMi BBoaa
NOCTOAHHBIX H  NEPeMEHHbIX KO3(WHUHEHTOB, NPHHLIN 1efCTBA  KOTOPLIX
OTHCBIBAGTCS B JaHHOII IvaBe,

§ L. MPHHUHN AENCTBHS MHTETPHPYIOILMX BJIOKOB

HHTGT‘I)HPV!OI][HG 60K MO€1H BbINOJIHSAIOT onepatnu HHTCTPHPOBaAHHS,
CyMMHPOBdHMﬁ HHBE‘pTHpOﬂQHHﬂ H VMHOXKEHHSt Ha MacuiTaOHbIl KO3(I)HIU|'
eHT K\ BCeX KOIDHIMeHTOB o j(£) WHTErpHPYEMOro YpamHeHus, npiuem

AJIA OCYUIeCTBJIEHHST 3THX MaTeMaTH- )

UECKHX Ollepaulii  HCMoJb3ylTCs  orne-
DAUHOHHBIE  YCHJHTENIH  MOCTOAHHOTO
TOKQ.
TleficTeie  onepaioHHpIX  yeHIiTe-
7leli OCHOBLIBAGTCS Ha NMPHMEHEHHH YCH-
JIMTCNISE NOCTOSIHHOTO  TOKA € GOJBILHM
KOI(DHLHCHTOM YCHIICHHSI 11 FIYGOKHMH
OTPHLATENIbHBIMH  OOPATHBIMH  CBS3SIMH
(cym. dur. 2.1).
Pur. 2.1. Baok-cxema onepauHOHHOro Ecan vennurens nocrosinnoro toka
yeHanteas 1IMEET OTDHUATRLHbI KOIPHIUHEHT YCH-
JeHus K 1 GeckoHedHo GOJIblioe BXOAHOE COMPOTHBJEHIE, TO ypaBHeHiis,
OnHUChIBaIOLIHE cXeMy (Hr. 2.1, MOTYT 3anucaiibl B creayiomeM BHae:

El(py=—e(p)k,
Ulp) —e(p)=iZ\(p),
e(p)—E(p)=iZ,(p).

CIA-RDP81-01043R000400100017-4

OTC]OlIa CclieyeT, uTo onepaTop Takoro 3BeHa paBeH

Elp)
Kip) = S
U et [ L(p)

wm
Z.,(p)_ 1
Z(p)

. 14 up)’ (2.2)
A Zp) ]

Kak Bunto w3 poipaxcenns (2.2), onepatop 3BeHa npH KOd(HLHEHTe
VCHJICHHST YCHIITENIst R— 0O He 3aBHCHT OT Beanuuunl K 1 paBen

Kip)==212), 2.3)
Zp)

Z(p)=Ri, a Z,(p)=R,,

Ecan

i SBCHO SIBASICTCS YCHIMITNBHLIM (HJH, TOUHeE, MacuiTabHbIM). B uacTHOM
cayuae, npH R, == R, 0lo, 1e H3MEHsis NePeMCHHON MO BeJMUMHE, MEHSeT

€€ 3uaK Ha OOPATHLIL, T. €. C/VKHT HHBEDTCPHLIM 3BEHOM.
pu

Z0p) =R Z.(p)—= ;17

T. €. 3BCHC CTAHOBHTCH WHTErpHpylomM (cM. (bur. 2.2) ¢ nocTosiHuoil Bpe-
MCHH, pasiol I'= RC .

4

bur. 2.2 Baok-cxema Huterpupyloniero
1BeHA.
C NOMOMLBIO  CXCMBI  BKJIO-
UeHUSE 0OPATILIX CRA3el Ha yei- s
DATIILIX CBA3CH Ha yCi Pur. 2.3. Baok-cxema CYMMHDYIOLILEro 3BeHa.
JIHTCHL BOCTOSIHHOTO TOKA, 11pii- : .

BCICHION na (17”". 23, OCVvIIecTBAseTcs CYMMHUPOBAIUC HECKONDLKHX BENUUHIIL
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Srres A

Ira cxema ONMHCHIBAETCS ClIeAYIOLIHMH ypaBHEHHAMH:

n
Y h=h,
j=1

Baizod

UnBspmupyrowee 36eno

E=

n
El 1+ 14R, E,%
]
B npenene, korna k£ — 00, a n HEBEIHKO:
n
7

E=—-R, R
. ]

Unmeapupyowse 38exn0

B Monenu B KauecTse YCHJIHTE/sI NOCTOSHHOTO TOKA MPHMCHSIETCA YCii-
autens tana YIIT ¢ koaduunentom ycuinennss £ = 40 000. Ilpu Takom Ko3-
(HUHEHTe YCHJIEHHS] TOYHOCTb BBIMOMHEHIIsT PACCMOTPEHHLIX MATCMAaTHUCCKIIN
onepauuﬁ B OCHOBHOM ONPENeJIAeTCS TOYHOCTLIO H3TOTOBJICHHA HMMNeELaHIlen
o6paTHbIX CBsidelt Z; H Z,.

anHanHﬂJleaﬂ CXeMa HHTerpHpyiouero ()JIUKH, WJIH, HHaue, 6a0Ka
OCHOBHBIX YCHJIHTeJeH, npuBeneHa Ha ¢ur. 2.4. Biok cocTouT u3 uerhipex
3BEHBEB: CYMMHpYIOUIero, MB(‘[I]TaﬁH()]‘O, UHTCIPUpYOULCro H HHBCPTEPHOroO.
Ha Bxox cymmupyiomwero ycuiutesas ¥, 0J0Ka TNOAAIOTC  BEJHUHHDL
Wy =a j(t)Uj. Tpit 3TOM HampsXeHHe HA BHIXOJC CYMMHDYIOLLEro 3hcHa

n

1 Macumaboe 38ex0

|

- o
Ui = — Ll u;j. Hanee wanpsikenue U yMHOXaeTes Ha MacuraGuuiii
i

n
KOS(HIHEHT C TOMOWIbIO MaciutaGHoro yeuanteas ¥, : Upi=+Ky; O 1
=1

dur. 2.4. baok-cxeéMa nuTerpHpylomero 6aoka (610Kka OCHOBHLIX yCHAHTedeh).

I NOfAeTCi Ha BXOA HHTerpupytoutero 3seHa. Murerpupyiouiee 3sexo B Giio-
Ke NpeAcTaBisieT COGOH OMepaLHOHHbI yCHAMTENb C ABYMSI PeXHMaMil
BKatouerns. Koraa ynpasasiowee pene Py B Gioke 06ecToueio, 1o ycHiii-
T&Jb TMOCTOSHHOTO TCKa WHTErpHPYOUIero 3seHa y3 BKJIIOYEH 110 CXeMe
HHepuHoHHoro 3ReHa. EMkocts C B 3TOM pexuMe MOXeT GuiTh 3apskeHa
1o no6oro Tpedyemoro 3Hayenus (ot 0 go # 100 6) ¢ nOMOUWbLIO NMOTEHIMO-
‘MeTpa R, , 4TO COOTBETCTBYET 3aJaHHIO HAUAIBHONO YCIOBHS JISI BRIXOHON
nepeMenHol uuTerpiiposanis U; 610Ka OCHOBHLIX ycHINTeNeH.

Cymmupyrowee séeno
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KpoMe Toro, npH 06ecToueHHOM YNpaBisiolieM peJjie nocjaerosare/ibHas
Uene, cocTosilasi W3 ycHaHTesedl 0J0Ka, OKa3blBAeTCs PA3OMKHYTOM, TaK
KaK BXOA HHTCTPHPVIOILEro YCHJIHTEII OKa3bIBACTCS OTCOEJAHHEHHBIM OT Bbl-
Xozla MacluTaGHOro 3seHa.

ﬂ;)xl cpa(‘)m‘hmannu ynpasasiiowaero pejie 3BeHO [ll)e()()[)i!.’l)’t‘TL‘ﬂ Ha
HHEPIHOUHOIO & HHTErpHpytoniee, H ero BXOJL COeUIHSIeTCsI ¢ PhIXOMOM Mad
nraGHoro yeHiamreast. Hanpsokenue Ha BbixXo/1e HI('l"L‘l’[)lil)VH)lllL‘I() speia rpit
ITOM CTAHOBHTCSH PABHDLIM

‘1 oy (1) Ugddt =~ Uy - (2.8

HusepTepHbill yCIIHMTENDL TOJKNOUEH K BLIXOAY HHTCIPHPYIOILCTO 3BCHA
TOCTOSIHHO; €ro BuIXOAHoe Hanpshkenne Uy paso — Uy, T. e

[

t
Uy=+ U= Ko g T %ij (t) Uj dt -+ Uy,

0 =1

A
Ti

Ko (1) Ugdt 4 Uy,

rae KMi::/‘mi"]]? :
i

Takum O(’)paSOM, €CJIM TIPHHATHL, YTO HamNpsiXKEHHC Ha BbIXO1C HHB(‘[)TCP'
Horo ycumutens Up; pasHO - X;, BBIXOAHOE HampsiKeHHe IHTErpHPYIO-
wero ycusutenss Uy paBHo — Xj, TO ypaBHeHHe, OMHCLIBAIONICE JHHAMHUKY
HHTErpHpyiouero 6;10Ka B IEJIOM, NOJHOCTBIO COOTBETCTBYET 0 (hopie
vpaBueHHsaM cuctembl ([.1), npHyeM Ko3(GHUHEHTDI zz‘j(t) NOJAyualoTes Ha
MOJICJIH B BHJIe Npou3BeAeHHsT Tpex COMHOKHTEJIEI

@i (1) = 2 () Ky

L
7-1

1
HKOSQHUHCHTH Ky M —7- ABASIOTCS OBULIMU 75 BCEX  KOS(HINICHTOR
L

YpaBHeHHst O,'UIOﬁ CTPOKH. Hx 3Hayeuis VCTAHABAHBAIOTCSL ¢ MOMOULLIO
nepekatouateneit [Imi 1 fImz. MaciuraGHolit Ko3(uIHeHT Ky 1MeeT 5 3ua-
yenuit: 50; 10; 1; 0,1; 0,01, a nocrosiHhass BpemcHu HuTerpuposauust T
sBa: 1 cex u 0,1 cex.

CyMMUPYIOWHI  YCHJIHTCAL B OJICKE OCHOBHBIX  YCHJNTEJCH HMceT
9 BXOZ0B, HA KOTOpLIE MOfaloTcs mepeNentble Uy, yMHOXeHHbIC Ha cooTBeT-
CTBYIOUuIC KOI(DHIHCHTBI a5 (£), @ TAKKC BHCINHHC BOIMVUILAIONIAE RO3-
neiicTBust £ ().

12

A\

Jlns npeaorTspalleHus nenNpaBHILHOTO pelleHus, BCJelCTBHE l1epexoia
nepemenHbix Uj 3a JONYCTHMble MpeJe/bl 3HAUeHHH BBIXOAHbIX HampsiKeHH#
YCHJIHTENEl, Ha BbIXOAE CYMMHPYIOUIErc, MacwrabHOTC H HHTErpHpYIOLLero
3BEHbEB MPENyCMOTPEeHb CHellHajbHble OrpaHHYHTeNbHble pene. DTH pede
cpabaThiBalOT NPH TEPexXojie BbIXOAHBIX HANPSDKEHHH STHX YCHAHTeneH 3a
npeaens == 100 6. .

§ 2. MPUHUMN BBOAA KO3®HUHMEHTOB HMCCJIEAYEMOH CHCTEMBbI

Biok BBOga KO3(HIHEHTOB HMEET CBOeil OCHOBHOH (DyHKIUHEi BOCTPO-
H3BeleHHe BO BPeMeHH rpadHKOB KOS(HUHEHTOB aj; (f), KOTOpble OT/HYa-
AHCh Gbl OT rpad)MKOB KO3 HLHEHTOB
a;; (¢) cucremnl (1.1) Tonbko MmacwmTa-
6oM. ’

[Tonyuenre nepemMerHbX KO3(HIHU-
eHTOB a;; (£) B MOJE/IH OCYLIECTBAALTCH
¢ MOMOILbIO CXeMBl NOTEHIHOMETPd,
H306paxenHoit Ha dur. 2.5.

Buixoanoe nanpsuxenne Uy Mexy Ui
JBHIKKOM NOTEHLHOMETPA W 3emieil 6y- 4
HNET PABHO aj (t) Uj B TOM C/1Y4ag, €CAH  dyr. 2.5 Mpunumn neiicTBHA mepemeH-
JIBHKOK [IOTEHIHOMETPA NePeMeIdeTCs HOTO KO3 (HUMeHTa.

TaKMM 06pa3oM, UTO OTHOWIEHHE r MEX1Y JBHXKOM H KauyaoM NOTCH-

LHOMETPA K MOJHOMY COMPOTUBJEHHIO MOTEHUHOMETPA K B KaMbHl MO-
MEHT BpemeHH OyJleT paB-
HO 3HAYEHHIO COOTBETCTBY-
ouLeit OpAHHATHE HA Trpa-
(huKe MepeMeHHOro Ko3-
(bunuenTa ;i (f)  (em.
ur. 2.6:

+Y

2 (f) = %’)4 (2.10)

Ponb noTeHnHoMCTNA,
JIBHKOK KOTOPOTO nmepene-
maeTcs no 3aLaHHoit npo-
rpamme, B MOAEAH BHINOA-
HfieT YCTpOHCTBO, npex-
crapiesHoe Ha ur. 2.7.

C noMOULbIO 11aTOBOTO
nepexJioyateass M (tuna
uckateas L4 50/4), na
06MOTKY KOTOPOTO TOJAIOTCSl HMIY.IbChi C HEKOTOPO# MOCTOSIHHOW 4acTo-
TOH f, OCYWECTBIAETCA CKAauKoOOpasHoe nepeMeuleHHe ABIKKA NOTEHIHo-
MeTpa 0, MPeAcTaBIeHHOro Ha GUT. 2.5, 4TO KBHBAJIEHTHO PaA3BHEHHIO rpa-
(HKA BOCTPOH3BOAMMOrO IEPEMEHHOTO KOIMHIUHEHTA HA PARHbIC HHTCPBAMLI To
Mo oclt BpeMeHH. 3a OMH PaGOuMil ILMKM IIATOBbIi Nepekiouarent jenaet
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CTO 11aroB H BO3Bpaluaercsi B HCXOAHOE MOJIOXKEeHHe Ha HYJeBYylo JiaMelb.
Ilpu atoM rpaduk nepeMeHHOro KOI(HUHEHTa pa3GHBaeTCsi NO OCH BpEMEHH
Ha 100 paBHblX HHTEpBasoB. BHyTpPH KaXAoro HHTepBajla BeNHYHHA KO3-

l

‘ Byrzod

Nocmosnned | Cmocenuuowbid | Haboproe l wiaz08s1d
a NOIPuyuEnma

none KANYOMens
‘uckamens) ‘

|ney
NanpsKenus
+100 w

\
+99 : &

+98

025:) ’ . \ &
i ' "
o 11//')11 x,,Ju, . i “n/"‘d, dL/IL)ZIJ
|

renepamop
cmabunswod
vacmoms:
502y

Pur. 2.7. TIpHBENHNHaTbHAS CXeMA 610Ka MePEMEHHOrO KO3(uumenTa.

¢uuHeHTa ocTaeTci HEH3MEHHOH M  MOXET YCTaHaBAMBATLCA C  MO-
MOLUBIO BYX CTOCEKLUHOHHBIX AenuTeneil Hampsxkenus [, u [, nyreM coe-
JMHEHHSI JlaMeJlel HCKaTeslsl C COOTBETCTBYIOIUHMH BbIBOAAMH JeJHTeJ el Ha
crnenyajJbHoM HaGopHoM noje. [lpu 3tom HaGop 3Hauenuit a;j(¢) npous-
BOJHTCS IO Y3JIOBBIM TOYKaM HaGopHO# ceTkH, o6pa3yeMoli B pesyJbTaTe
pasGHenns rpaduka Kos(uuHenta mo ocu Bpemenn (or 0 g0 Tr) H 1O OCH
opauHat (ot +1 n0 0 1 or 0 go — 1) Ha 100 paBHBIX Y4acTKOB.

Takum o6pa3oM, NpH TNepeMelieHHH IUETOK HCKaTeled 1o JamedsM
HaTpsXKEHHe Ha BBIXOJE TAaKOH cxembl OYAeT paBHO Uy =y ) U], rae
BelHuHHa @i (f)  ABASETC KPHBOH, CTYNEHYaToO anpoOKCHMHpYlOWe# rpa-
(HK BOCIPOH3BOAMMOrO KO3()HUHEHTA.

Jlaist Gosiee TOuHOH ampoKCHMauHH rPauKOB NEPEMEHHbIX KO3(QHLHEH-
TOB, T. €. [JISi anpPOKCHMAIHH BO3MOXHO GOJIBIINM YHCJOM CTyreHeH, Hesa-
BHCHMO OT WX BEJHYHHBI H BPEMEHH Da3BePTKH, MPELYCMOTPEHbI MOCTOSH-
Hblfl MacwTaGHbii MHOXHTENb Koj W BO3MOXHOCTb H3MEHEHHS BEeJHUHHbI
T, C 1OMOIIbIO H3MEHEHHs! YacTOThbl HMMYJbCOB, MONABAEMbIX Ha GOMOTKY
S/IEKTPOMATHHTA HeKaTeas. MacwiTaGHbii kospuuweHT K, HMeer 3Hade-

T o
00~ 1,5, 1,0, 0,75, 0,5, 0,25
1 0,1 cex. COOTBETCTBEHHO JUIHTEJBHOCTb OfHOrO pabouero LMKAa paGoTbl
cxeMbl Mogesn Ty, pasea 150, 100, 75, 50, 25 u 10 cek.

Jas crabunusauui yacToTbl f INepekJioueHHH [IeToK HcKaTens M,

uusi: 1, 0,75, 0,5, 0,25; 0,1, a seanunsa Ty=

C TeM YTOObl ANHTENBHOCTH HHTEpBasa T,)=7T0‘1H0 COOTBETCTBOBaJa 3a-

JIaHHBIM Ha MOJCJH BeMIYHHAM, B MOJAEJH MDHMEHSETCS KBapueBbIH reHe-
patop (cM. ¢ur. 2.7).
n

.y
-)/J -

-

Uy Ly (@41,+a010,+Q001ng)

bur. 2.8. MpuuuunHanLHas cxeMa 610Kka NOCTOAHEOrO KO3(HUHeHTa.

BBD}I NMOCTOSTHHBIX KOQLDHLLH&HTOB OCYUIECTBJIIETCS @HAJIOTHYHO Tmepe-
MEHHBIM KOEQJPIL[HEHTEM C TNOMOWDbIO MAEKALHOrO JEJHUTeNs HanpsiXkeHus,
npeactaBinenHoro Ha ¢ur. 2.8.
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Henurenn wanpskenns [, u [, HMEIOT MO OAHHHAAUATH CEKUMH paB-
HBIX comporuBienui, a nenuress [Jy— 10 cekuuit. [Ipn NpHHATHIX B cXeme
BEJIHUMHAX AJIA Iy, Iy, M Fy HMEIOT MECTO COOTHOMIEHHS:

ry=0,2r,, (2.11)
r,=0,2r,.
Conporunenus MEXAy ABHXKAMH @ U 6 H MeXAy 8 H 2, TAKHM 06pa3oM,
GynyT paBHbi:
. _2r10-02r,
36= 9r,7F10 - 0,2r,
s . 2r-10-02r, _
= g, £ 10-0,2r,

=r,

IToaTomy, He3aBHCHMO OT MOJOMeHUS JBHXKOB a, 0, 8, 2, Ha menutens /I
OYAeT Bceria NofaBaTbCs HanpsKeHHe U,,G:—j, a Ha jgenurens [s Hanm-

10

Y
100"

Takum oGpasom, manpskenue Ha .BhIXozte cxembl (2.8) Gyaer pasHO
Uy = U;0,1(ny + 0,11, +0,01n,), rae n,, n,, 13— HOMepa BbIBONOB CEKUHH
Aenuteneil (n, u n, MeHsores ot 0 10 9, a ny—ot 0 no 10). C nomowpsio
ny HaGHPaeTCsi NepBasi, C MOMOLIBIO My — BTOPasi H C NOMOLLBIO 7y — TPETbS
3HauallMe WHPPHl TOCTOSAHHOTO KO3(HIHEHTa NpH nepeMeHHoI Uj. 3Hak
KOI(DHUHEHTA H3MEHSeTcs ¢ NOMOLLbIO nepekJiovarens /1.

psxenne Up.=

§ 3. BCMOMOTATEJILHbIE BJIOKH MOJENH

Kpome riaBrbix Gokos Mozenn: Gioka OCHOBHBIX YCHJIMTEJIeHl M G10-
KOB NEpeMEHHbIX H TMOCTOSIHHBIX KOIQHIHEHTOB, B MOZENH HMEIOTCH elle
ABa BCNOMOTraTe/NbHbIX y3Ja: GJIOK yNpaBAeHHS] MOAENbIO H GJAOKH conpsi-
EHHSI ee C PEasIbHBIM PErylsiTOpoM.

Buok ynpasnennsi o6enyxupaer Gnoku BBOAA TEPeMEeHHbIX KO3(HIH-
CHTOB M GJIOKH OCHOBHBIX ycHanTeseH. C €ro NoMolibio OCYILeCTBISIETCSI
KOHTPOJIb M HACTPOHKA CXeMbl B LEJNOM, €e MyCK, OCTAHOBKA K BO3BpaT B
HCXOJIHOE MOJIOXKeHHE OTAENbHLIX ee y3noB. IloapoGHo paGora Gaoka yn-
PaBJeHHs pacCMaTPHBAETCs] HHXKe.

Buaoku conpsikenust Momenn ¢ peanbHbiMi PeryJisiTopoM COCTOAT H3
ABYX CAMOCTOATE/IBHEIX YacTeil: M3 BXOAHOTO 6JOKa M BBIXOJHOrO 6Ji0Ka.
OcrioBHoOlt 11X (yHKunell sBAsieTcs BoeneHHe KOI(IHIIHEHTOB COrJIacoBaHus
MO/ C peANIbHLIM PETYJIATOPOM, 4TO MPOH3BOAHTCS C MOMOLIBIO MACIITAG-
HbIX yCHJIHTeJell MOCTOSHHOrO TCKa, AHANOTHYHKIX TeM, KOTOpble NPHMEeHs-
10TCA B OJIOKE OCHOBHBIX ycHinTeneil. BXOHOH 60K HMeer TPH BXofa H
G nepemeHHbIX KO3(DHUHEHTOB, d BBIXONHOI Aok — 3 BbIXoaa, Ha Kaw.anii
H3 KOTOPbIX MOXET GbiTh NOAaHa JI0Gasi M3 LECTH NEPEMeHHbIX nHTGrbupB-
BaHHS.

Bonee nonpoGroe onnucanne BXomHoro M muixcmHOro 6J10KOB npuBeeHO
HHXKe.

18

Fnasa3

BJIOK-CXEMA MOIEJIH
W EE OBLLEE KOHCTPYKTUBHOE O®OPMJIEHHE

B coorpercTBuu ¢ npuHuKnom Aeficteus Moaenun UIIT-4 ee 6iok-cxeMa,
npHBeJeHHass Ha (ur. 3.1, COCTOHT H3 3 OCHOBHBIX YacTei: OCHOBHBIX MaTe-
MaTHYECKHX CYETHO-pellalolkX G6JIOKOB, GJIOKOB CONPSKEHHS C pealbHbIM
perysstopom u 6J0Ka ynpaBieHus.

CueTHo-pelnaouiasi YacTb MOJENH COCTOHT H3 IIECTH HAEHTHUHBIX, TH-
nosbix cexuuil. Kaxpas cekiuwusi, B CBOIO oyepeib, BKJIOYaeT B Ce6si lecTb
CMEHHbIX 6JIOKOB NEepeMeHHbIX HJH MOCTOSHHbIX KO3(MHLHEHTOB H OHH GJIOK
OCHOBHbIX YCHJIHTEJIEH.

BrokaMH coOMpsiKeHHsi C pealibHbIM PEryJsiTopoM sIBASIOTCS GJOK Bbi-
XOAHbIX YCHJIHTeNIeH H GJIOK BXO/HbLIX YCHIHTENeH C LIECTbI0 NepeMeHHbIMH
Ko3(pHUHeHTaMU. DTH KOI(QHUHEHTb MOTYT TaKXKe MOAKJIOYAThCSH Ha BbIXOABI
MOJeNH.

Ynpapssiolasi 4acTb MOAEJNH COCTOMT H3 GJOKa YnpaBieHHsi, Npepbi-
BaTens u reHepatopa craGHJbHON yactoThl f== 50 4.

[TuTaHHe Mofe/H OCYILECTBISIETCS OT 4 THNOBbIX GJIOKOB NMHTaHUS THNA
OCB-1, nofkMoyaeMblXx K LWHMTKY NHTaHHS C MOMOUIbIO THOKHX [JaHIOB,
H OT HCTOYHHKA MOCTOSHHOrO Toka 24—26 8.

Koucrpykrtuso mogens MIIT-4 odopmiena B BHae cTeHaa, BKIOYAK
uero B ceGsi CJeAyioLHe OCHOBHbIE 4aCTH:

Ortcek GJIOKOB OCHOBHbIX YCHJIHTEJIEH.

Otcek GJOKOB NMepeMeHHbIX H MOCTOSIHHKX KO3(HUHEHTOR.
Orcek GIOKOB COMPSIKEHHs C PEryjsiTopOM.

Orcex ynpaBieHusi H KOHTDOJISI.

. Otcek nutauus.

. CnewanbHblit cTod.

. Bnoku nuranus.

O6wuii sug mopean UIT-4 co cTOPOHLI JHUEBOH maHe H npejacTaBJeH
na dur. 3.3.

Orcekn GNOKOB CONPSKEHHS C PEryJjisiTopoM, GJOKOB NepeMeHHbX H
NOCTOSIHHBIX KO3(HIIHEHTOB W GJIOKOB OCHOBHBIX YCHJIMTeNEH Kpensitcs K
pame cTosa ¥ Mexay codoii GoaTaMH. BJOKH OCHOBHBIX ycHJHTeNeH, mepe-
MEHHbIX H TIOCTOSHHbIX KO3(HUMEHTOB VCTaHABJIHMBAIOTCH B CBOHX OTCEKaX
B LlectTb 3Ta)cel, o6pasyst 1IECTb WIEHTHYHLIX CEeKUUH. BJIOKM BXOAHBIX 1t
BbIXOIHbIX YCHJHTeNeH PAcnONOXKeHbl OAMH Hajl APYrHM (CHU3Y HAXORMTCS
60K BXOAHBIX yCHJHTeseil). JIulesnie nauesaH BceX 3THX GJOKOB HaXOMSTCS
B BePTUKAJIBHOIN MJIOCKOCTH.

Nous -
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Vv CHpaibicniin y o tathibie abeanny tymGamic crona, Jldnesas na-
GO G G e OO LI YER0A & EOPHIONTAILIOI TIOCKOCTH.
EVOh i i i shOioaraiinnl VY rana RO 3 MOASNbI0
PO s AR VR TR LA AL Upll(‘HTHpOBOlP
Pl cnie (e coepay ) aoacn HITEE 4 4 ianwe BenoMorartedb-
HRT B R P OB NI PR e¢ SRCTI0ATALHE, AAHO

RO 1

Fnasa 4
BJIOKH MOJEJIH

§ 1. BJIOK OCHOBHbIX YCHJIMTEJIEA (WHTETPHPYIOLLHA BJIOK)

Kak ykaswiBanoch B § 1, i 2, 60K OCHOBHbIX yCHAHTeJell sLBJsETCS
raasheiM  Grokom Mmoaend MIIT-4. B HeM Hax BXOAHBIMH BeJHYHHAMIl
@j(§)Uj  npousBoAsTCA ONEPALMH CYMMHPOBAHHSA, YMHOXEHHsI Ha Mac-
1TaGHblii KOIMHUHEHT, HHTErPHPOBAHHA W HHBEPTHPOBaHHsA. [list BbinoJHe-
HHf YKa3aHHbIX MaTeMaTHYeCKHX onepaliii GJOK OCHOBHBIX YCHJHTesel
HMeeT 4 OorepalHOHHbIX YCHAHTeas: Y, — cymmupyiownii, ¥, — maciurat-
Hblf, Y, —uHTerpupytouwnit u Y, — nuseprepuniii. Ha ¢ur. 4.1 npexacras-
JIeHa 3JeKTpHuecKkasi cxema GJOKa OCHOBHLIX YCHAHTeJel (l- ceKuHsi Mo-
aenn —ueprex Ne M 004.09.000).

PaceMoTpUM paGoTy OT/e/IbHBIX 3BeHbeB (J0Ka OCHOBHbIX YCHJHTeJeH
B 1OpsiiKe NMOCJIE0BATENbHOCTH BbINOJHAEMbIX HMH Onepauuil.

Yeuauteab Y, NpejaHasHauyeH s CYMMHPOBAHHS 9 BXOAHBIX BEJHUYHH

a;(8) Uy, nopasaewbix b BHAE 3JCKTDHYECKOrO HANpsiAKeHHs MOCTOSHHONO
TOKa Ha ero BXOAHbIC CONPOTHBjEHHS o6paTHbIX cBased R _j— Rg_ Han-
psixense U, Ha BbIXOAC YCHAHTeNs ¥, MPOMOPUHOHAABHOE CYMME 3THX
BEJAHYHH, NOJAYYACTCA PaBHbIM

1
Ue=—R; 1-‘1,-\-]7370“1(“‘ -
i=

B mogmesn MITT-4 kaxnas 13 BesMUHH R cy—1 (COMPOTHBACHHE MeXAy

SRR HU BXOJIOM H BbIXOJIOM YCHJHTE/s .Vl) H RJ-[ (BXo/JHbIE CONMPOTHBJIEHHS Rl_;
Ro_1) paBua | meom, a cienoBaTesibHO, KO3DHUHEHT YCHJICHHS AJS BCeX

9 Bxoaos pasen — l. Hanpsxkenne Ha Bnixoge ycuanteas ¥, npi stom

paBHO:
9

1
Us=—13 () Uy
J
B cayuae pasencTBa HyNI0 OAHOTO H/IH HECKOALKHX 4aeHOB o;j(f) Uj
COOTBETCTBYIOWHMH TyMOaepamu Ki—; —— Kg—1 NPOH3BOIHTCH OTKl04eHHe
OT BX0jla CYMMHPYIOUIEr0 YCHHTCIS COOTECTCTBYIOLLHX BXOMHBIX COMPOTHE-
AeHHi.

91

Sanitized Copy Approved for Release 2010/07/09 : CIA-RDP81-01043R000400100017-4



ved for Release 2010/07/0

ConpoTHpiicHte Reo—y , BKIIOYEHHOE MEXJy BXOAOM ycuuutens ¥i u
semjiel, HeOGXOAUMO sl TOrO, YTOGLI YCHJIHTEDb HE BBIXOAMJ M3 pexHMa
NpH OTKMIOUeHHH BceX Tymbaepos Ky — Hg—1 ,d TaKKe NpH Tnepesoje
nepekJiouateas CY s nonoxenne «0». [Monoxenue «0» nepekniouaress cy
(K,,) 1IpeiycMOTPEHO s TepeKJioueHHs BXOAHOH LUHHbI CO BXOAA YCHH-
Teqst ¥, (Uepes HOPMAJbHO PA3OMKHYTHifi KOWTaKT pede Py) Ha BXOA YCH-
Jtredist -yJ, ](()T()pb]f[ NpH 3TOM BbIMONHSIET OJHOBPEMEHHO ()nepaunu CyMMH-
peBanis 1 HHTErpHpOBaHHS. Yeuaurenu .y, u vy;. ATHM ﬂe[)EKJI]UlIEHME\\I aBTO-
MATHUCCKH OTKJIOUAIOTCS OT BXOAA HHTCPPHpYIOLIEro 3BeHa M B pabore
CXeMbi He yyacTnyioT. 3ajaueit MaciuTabHOro yCH:iires Y, aBnsieTca YMHO-

9

JKeHWe Ha 3a/laHHblil  MaclTabHbili  Kosuuuent Ky cymmbl X a; (E)Uj.
j=1

Besnunna macuwitaGuoro KospuiMenta Ky ycTaHaBJHBaeTcs Iepekjioyarte:
nem  TIM, BKAIOUAIOMIMM ONpEAE]EHHYIO TNapy CONpOTHBJEHHHE 06paTHOR
cBsist Ryi—t — Rye—r. Kosdpuunent Ky, moxer GbiTh paBeH 50, 10, 1, 0,1 i
0,01. MacwTabubiii ycuanteab ¥, MOXKeT ObiTh HCKJIOYEH H3 CXeMbl MOAeH
nepexsiovenueM Tymoaepa MY (Ki;) B nosoxenne «0», Tak Kak npu 3TOM
HanpskeHie ¢ BbIX0Jd CYMMHPYIOUIEro YCHAHTeNs ¥, mpsMo nojaercs Ha
X0 HHTETPHPYIOLIEro 3BEHa.

Hurerpupyiouuii ycunurens ¥y umeer ABa pexuMa pa6Gotsl. B nepsom
PeXHMe — peXHMe 3ajaHis HauajbHbIX YCIOBHH — NPOH3BOAHTCS 3apsii
KoHpeHcaropa Ci_p BKJIOUEHHOTO MEXAY BXOAOM H BbIXOLOM ¥, no manpsa-
JKEHHSI, COOTBETCTBYIOLICr0 HauabHbIM ycaoHaM nepemenuoit Ui(t) na
BbIXOJlE AAHHOH CeKIMH. YCHIHTENb NOCTOSHHOTO TOKA B AaHHOM pexXuHme
paGoTaer Kak HHEPLHMOHHOE 3BCHO (HATPSXKEHHE Ha BXOL YCHJHTENd TO-
NlaeTcs uepea conpoTuaenie K ya—t ; Kouzencatop Ci_i 3auiyHTHpoBaH con-
POTHBJIEHHEM Rys—1) € NOCTOSIHHOI BpeMeHH 0,2 ceK. H KO3(HIIHEHTOM YCH-
nenna K= —- 1. Kpome Toro, BXOJA WHTErpHPYIOLIEro 3BeHa OTKJIOYEH OT
LIXOLOB CYMMHDYIOLIErO M MACHITAGHOrO YCHIHTENeH HOPMAJbHO PasOMK-
HyThiM KoHTakToM 2Py pene Py. [lpu mepexioueHin KOHTAKTOB ynpasisio-
wlero pesie yCHAHTedb ¥y TICPEBOANTCS B PEKHM HHTETPHPOBAHHSA 1 €ro Bhi-
XOJHOE Hamnpsi’keHHe CTAHOBHTCS PaBHLIM

<l
@
o
bt
S
<
3
<]
5}
<
P
S

drekTpiyeckan

4.1,

t 9

U= (5 | Moyt )~ V.

0 j=1

Pur.

IMocTosiHEas BPCMEHH HHTCTpHpYIoliero 35eHa ' MOKET 32,1aBaThCA pas-
ot 1 cex. man 0,1 cex. YcTaHOBKa BENHUYHHbI NOCTOSHIOH BPEMCHI NPON3BO-
nutcst rymOaepom [Ty, BKIOUAIOWMM B LEMb o6paTHol cBA3H JHGO conpo-
THBJEHHE Ry , JAH60 CONDOTHBJICHHE Ruo—1 . Conporusienie R3¢
[Ipe/lyCMOTpeHo Aasi OBecreyeHust CTaGHABHOCTH pa6oThl VeHanTeas ¥y npi
nepexioYeHHil KOHTaKTOB Dend Ry.

C BblXOfla HHTETPHPYIOILErO YCHJHTENs Hanpskenue Uy=—U; n1o-
NAeTcsi HA BXOJA HHBEPTHDYIOLLETO VCHAHTEs ¥, WMeioLlero KO3(HIHEHT
yeunennst Ko = — 1(Ra1-1 =R 21 ), AN TONYYEHIs  HanNPsOKeHHs
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Uy =-
n= - U;. Tlpoussoanas nepemennoit U, (£), pasuas dUdlt(t? » ompere-

a p
fae cny Ha lpi JKEHHEeM Ha BbIXOJe MacuTaGHOrO 3BeHa
s BH3YAJIbHOTO  HaGJIIOICHHS  3aBHCHMDBIX TepeMeHHbIX CHCTeMbl

( ) x 7 ¥ -
I DOH3BO/LH o )i COOTBETCTBYIC 3¢
1 i X OJLHBIX » KOTOPLIM Ha MOZeaI Co Y

d.

au,
JaHyHnLl Uy i a COM14 ¢ 0y,
; df+ M4 BhIXopax yeunautench ¥, w ¥, npeayeMorpenst crpe-

JIOUHbIE  H3MEpPHTe/bHble

npuboput Vi H

CO CBOHMH ,TIO()('IBO‘IHH"

MH C()np()THBJICHIIHMHZ

Tp3—1, Fpae1, Py H

Fpo—1 - Bxaiouenne

CTPCNIOYHLIX  NpHGopoB

NPOH3BOANTCST  TymOge-

pamn Koy u Ky,

Tym6aepor K13 H

Kis1 cayxar pas ne-

PeKJIOYeHHs!  npejenon

on ) H3MEPEHHSt 3THX npHGo-

ur. 4.2, O6muit Caziu::gsanazcezznnblx yCHIHTe Rl gg::r as '303"’0”(20””

R rpaqﬁxc;;gaﬂl:m OCJ%QE;O(;
3 Ha H 5

nmenorc}:’ﬂ K.qen:u;:? g;x?uij( }Eljcmiiﬂgukfep vo o nYyua mmesoi naHenrH

B » > MM
gl}’(iﬁqﬂ;ﬁfe‘l?ﬁ; aél;l:[ol?mioqemm aﬂel.umuc1 a;ﬁze:::qﬁﬁz}oﬁy '\Eﬁfqaq&;“‘?"’.“'
B o peie Py 1 perymp 3ACHCTBHIL
ORHTCS Ha GJloKe

COCNHHHTE bHbO mTEKKep;j L};}:Ignzfe?]nocmﬁﬁnoro TOKa, rojatorcs t161363y
HHH THTaHns - 1lpy nogave na ycuinre.
miranns By (:allﬂwzggmuoqe}mx KOTOpbIX npeﬂycmo‘r};eﬂ neggkialo?:;me.
senenan nasmon s Kon(cm TaHeJH 610K OCHOBHBIX YcHJHTeneH aaro, aeem}
B Bie OTJIeﬂbHorc; o TPYKTHBHO GJI0K OCHOBHBIX YCHUIHTe el och P Tm
CO BCEMH OCTa/BHbIMH 6K100CMM”UW Oiioxa. duekrpisecioe COt‘"LnneHoupeMlm“
| JIBHBIMU 6JI0KaMH Mogenu s €ro
Ta N N OCYILeCTB.
th}l(lw'll)l()KlIJT(’K’K(pa H 2 KIeMMbL: «3emJsi» Z%63;»ﬂemﬂ “6pes sa 14-kou-
apkac 6JokKa — o X .
BHYTpeHHAS CTeH};g—EiszOM U3 cramd.  Jluuesast naweab — pojinag:
Hatiecenta. Tpanm ok }{an;HHarﬁ,4I§apy)KHaﬂ-aJX[OMHHHEBZlH. Ha I](}}«'{‘(\a"[s:‘i
I ¢V w - 4.2 npeacras: 5 .
'OB"EI'\ VenanTeact co cropomy mmeﬂoﬁumﬂe};e:a Gotorpadus Gaoxa oc-
npasoii i .
e P i ;; c:ao}?j(x-x‘bx JHLEBOH naness pacnosoxeno 8 wiemy: CV
KJeMM P'nCH'OWO AKKE KICMMA «3eMAS> W KACMMB Q. , gy g .. ) My,
LCHTpe '”(“108. - ’*‘CHblv CHTHAbLHASA JaMnoyka j nepequ‘xéqqlv? O Jlesee
Jaepami ' B .]Ezt'm”igﬁcd;)i NOMeILeHEl 1Ba npHGOpa Tima HT éooguho Bt B
Mit. B H THUCBOH NaHe.IH He HMI TyMG-
AEBATH BXOA b ; <11 HaxonsTes Tym6.ie, ’
nucmsnmogd?;n Ga0Ka, nepekmiovatean CY 5 MY T)\I/\f()ml:blyv A1 = g
PEMEHH  HHTCIPHPYIOIIEro 3BeHa \la-c;ln‘.lﬁlm}lgln YCTaHOBKH
R A0HbIH nepexaioya-

24

CIA-RDP81-01043R000400100017-4

10KQ YCTAHOBJICHDI YCTLIPE HANDABJAIOUIMX NJIAHKH
CO LITEKKePHBIMH FHE3AAMI AJISl YCHJHTeleH Y. ¥, ¥V, n Y, Mexny HuMH
pacroJOXKeHbl 3 MJaThi ¢ COMPOTHBJIEHHSIMH. B ueHTtpe nomeuies CTHPO-
(eKCHBIH KOHAeHCATOp Ha | MK B IKpaHe (TemMnepaTypHas 3allura H 3a-
IHTA OT NbIH) H /BA NPEIH3HOHHBIX NPOBOJIOYHbIX COMPOTHBJICHHS HHTEr-
pupyioulero 3pena: 1 meom +0,1% u 100 xkom £0,1%.

Ec/ii CMOTpeTb Ha OJOK C 3ajiell CTOPOHbI, TO B LEHTpE BHAHO ABA
u «6,3 6». Cnpasa oT

14-KOHTAKTHBIX LITEKKEpa W JBE KJIeMMbl: «3eMJIs»
uust tuna [10-30 — aHoaHble cOnpo-

IITEKKepoB pacnojoxeHbl 4 COMpPOTHBJE!
4, OTJeJIeHHble OT TOYHbIX COIPOTHBJIE-

THBAEHHS yeHaHTenel ¥y, Vo, Y3
HHit OGpATHBIX CBsidel YCHJHTedel! TerlIOH30SUHONHBIM SKPAHOM. C.HeBanOT
ILITEKKEpOB B BEPXHEH YacTH Kapkaca pacnonoxeno ynpasiasioiee-pene Py .

tenb. Ha ane kapkaca 6

§ 2. YCHAUTEJDb NOCTOSHHOrO TOKA YNT-4

1. TMpuuunuaibias cxema npuGopa

B anHeiHbX 3JEKTPOHHLIX MOAEJsIX YCHIIUTEH NMOCTOSIHHOrO TOKa THIa
YIIT-4 ¢ riy6okoit oGpaTHON CBA3bIO HCNOABIYIOTCA B 6J0KaxX OCHOBHBIX,
BXOJHBIX H BbIXOJHBIX YCHJAHTENEH.

sunoro Toka YIIT-4 npuse-

[IpuHUMTIHa/IbHAS CXeMa YCHJHTEIs MOCTO
fena Ha Gur. 4.3 DTOT YCHHTeNb COCTOHT M3 TPeX KaCKaloB YCHJICHHA.

Cemma

+75%0,16

43502018

+350£56

19008

~350£0,18
depes nomeyomemp na-3502 018

3emnn

y } 68(025:

166060/

8|

ur. 4.3. [IpHAELKNHATbRAA CXeMa YCHAHTEAR YOT-4.

Tlpu conpseHitn MEXALY COBOI OTACUbHEIX KACKAL0B  YCHANTE s MpHME-
HSICTCS OMOJHHTEbIbIH HCTOUHUK MHTAHHsA — 3oV 6. B
ITepBblit KaCKajy YCHAHTCHS coGpat Ha jiBOIOM TpHOILC GﬁQM ¢ Godb-
KM KO3QHIHCHTOM ycHaenus. Beuiy Toro, uto Apeiiy yonaliveds nocTosi-
HOTO TOKA BCCbMA CYIICCTBEHHO 3aBHCHT OF H3MeHcHit AHOJHOTO  TOKQ
BXOZHOI JaMIlbl, BbI3bIBAGMDBIX WANMCHeHIIMI 9MHCCHIT ¢e KaToaa (11aBHbIM
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00Da3oM, H3-3a H3MEHEHHs HANDSIKCHHS HaKana), TepBbiii Kackaj BbIIOJ-
HeH N0 GanancHoi cxeMe. [IpuMeHeHHe GasiaHCHOH CXeMbl KOMIEHCHDYET
W3MEHEHHS| AHOAHOTO TOKA NpPH OTKJOHEHMSIX Hanpsikenus Hakana. [lpu
STOM VCHJIeHHE MepBOro Kackana OyneT lHMeTb HaHGOMbLIYIO CTAaOHJIBHOCTD,
KOrZla conporusienne R, B uenu katoma namnsl 6HOM pasuo 1/S, re S —
KpyTH3Ha snamnbl 6HOM. [lis BBIMONHEHHS 3TOro YC/IOBHS B CXeMe Mpeiy-
CMOTpeH noreHuroMerp f1;. C ero MoMolpio H3MEHSIETCsi CMeLeHHe Ha CeTKe
NpaBoro TpHOAa BXOAHON namnbl. Perysnuposka norenuuomerpa f1, npous-
BOJHTCS NPH HACTPOHKE CXEMbl HJM e TNpH CMeHe 3XOAHOH Jammsl 6HIM.
Jlamnbr THna 6HOM nepes yCTaHOBKOH B yCHJIHTEJE JOJIKHbI NPOHTH npeji-
Baputesibiioe cTapende B Teuedne 100 yacos 1 NOABEPIHYTHCS 0TOPAKOBKE.

Bropoit xackag ycuautesst coGpan Ha neutome 6SJ7 ¢ GONbWHM KO3-
(HuKEeHTOM ycHieHHs. PerynnpoBKoil CEeTOUHOro CMeLIeHHA B 3TOM KacKae
00eCNeynBaloT YCTAHOBKY BBIXOAHOTO HATPSXKEHHS YCHJIHTENs Ha Hyjb. DTa
PeryJHpoBKa OCYLUECTBJACTCS ABYMS COOCHBIMH MOTEHLHOMETPAMH, BbiHE-
CEeHHbIMH 113 ycuauTens. OQHH MOTEHIHOMETP CJAYXKHT Jisi rpyboil ycTa-
HOBKH HYJsI, Apyroil — /i TOYHOH YCTAaHOBKH.

Tpernii xackaj ycuautens coGpaH Ha MouwmHoM ayuesom Tetpoje 6113,

Kartox samnbl 6113 nmeer notenuuan — 190 8, 4To HeOOXOMHMO sl
ofecneyenist HyJeBoro NOTEHLUHANA HA aHONe STOM JaMmbl MpH OTCYTCTBHH
HanpsXeHHsl Ha BXxome ycuautens. CONMpoTHBIEHHE aHOAHOH HArPY3KH Bbl-
XOHOH JIaMIIbl YCHJIHTEJIS BLIHECEHO H3 HEro.

Beatesctsue 3HaunTensHoro apefia HanpspKCHH Ha  BLIXOAE, VCHII-
TeNb Ge3 o6paTHLIX CBf3ell HCMOJb30Bal ObITE He MOXeT. [lasi nojasjesns
TEHePALIH, KOTOPAsi BO3HHKAET B YCHJMTEJNE NpPH BKJIOYCHHI OOPaTHbIX
cBsisell, B Hem ycTanosjienst RC-puubtpbi: Cy, Ry, 1 Cy, Ry, AalHble KOTO-
pbiX TpHBEAEHbl B CHENH(HKALWH K CXeMe.

Yeuaurens tina YIIT-4 B pexume akTHBHbIX OGPATHLIX CBA3GHl 103BO-
N1sieT ¢ GOJIbLIOIl TOUHOCTbIO YCTaHABJHBATE KOSMHIHEHT yCHelis B jana-
3oHe oT 0,01 1o 50 (KOIHUHEHT YCHJEHHS VCHauTensi Ge3 OOpaTHLIX CBsi-
3eit goctiraet nopsiaka 40 000).

Ipeiid) BLIXOAHOrO HaNpPsKEHHS YCHJHTeNs, NPHBECHHbIH K €ro BXOAY,
3ABHCHT, B YACTHOCTH, .OT KayecTBa BXOAHOH JaMNbl M paseH |—2 M8 3a
10 MHH. NPH NHTaHHI YCHJHTENS! OT BbICOKOCTAGH/IH3HPOBAHIILIX HCTOUHHKOR
nuranst tina ICB-1. [peiid nanpsxenHs Ha BbIXOZAe VCIINTeAs onpejie-
asietest hopMy ol

E=Abe(l + ),

rae: £— apeiidy HanpsiKeHHs HAa BbIXOJE YCHIHTE.S,

Ae — jpeiid HanpsixkeiHst, TPHBEAEHHbI KO BXOLY YCHAHTEaS,

K — KO3(HIUHEHT YCHJEHHS YCHAMTEAs, paboTaiolwero B pexume od-
paTHbIX cBA3eil.

[lpakTiiueck apeii HanpsKeHHs Ha BbIXOAE YCHNTes npu K =50
3a 10 MiiH. He mpeBbilwaer * 7516 u non RC =1 cex. 3a 100 cek. ne npe-
Boiwaer 100 we.

Mpu BBIOPAHHBEIX AAHHBIX (DHJBTPA B CXEME YCHANTEAS OH MMeeT ropi-
30HTAJbHBI YYaCTOK YACTOTHOH XApPAaKTePHCTHKH C OTKJOHEHHeM He Goiee
1'% b ananasocue or 0 go 100 ey.

Casur ¢aspl HanpsXKeHHs Ha BbLIXOAE YCHJHMTENS OTHOCHTENbHO Hanpsi-
AeHiis Ha ero BXOJE He mpeBbiwaeT 1° npu uactote 37 ey M NpaKTHUECKH
HE 3aBHCHT OT KOI(HUHEHTa VCHICHIS.
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Jonyckaemasi nneiinasi packauka BbIXONHOTO HaMpSIKEHHS (npH KnHp-
¢akrope Menee 0,1%) ansi 3afaHHON HAarpy3ku 3aBHCHT OT aHOAHOro com-
POTHBJIEHHSA Bblxo]lHO}u( JIaMMbl  YCHJTHTeJIS. XaPaKTep JNaHHOH SBBHCHMOCT'HV
npuBeneH Ha ¢ur. 4.4. Hanpumep, npy BHeluHeH Harpyske 12 kom v aHOMHOH

Ugyiz:.max
| Bonem

200

150

100

1
Ryazp

50

T
T
T
s

T
T
678 é 0 20 30 40 5060 80 100 xom

0 >

-
T
T
5

@ur. 4.4. Xapaktepuctinkn yeuanteas YT-4 Ugyx max = f(RB} Rg)

Harpyske Bbixomuoil fammbl 20 KO YcHauTEas OGecneudBaeT JIMHEHHOCTH
BBIXOAHOrO HANpsKeHHa B aunanasode oxoso = 130 6.

2. KokcrpykTBHOE oopmJeHHe npuGopa
Brewnnii Bux ycuawrenss YI1T-4 nokasan Ha ¢ur. 4.5. Bup wa yeniu-
Tesib €O CHAITHIM KOXYXOM Toxazad Ha durype 4.6. Kax BHAHO no nprse-
JEHHBIM (DOTOCHHMKAM, BCE CONPOTHBJEHHS M KOHAEHCATOPbI CXeMbl yCTa-
HOBJIEHB! BHYTPH CTaibHOTO LIacCH. MOHTAX 1 SJEMEHTbI CXeMbl (compo-
THBJIEHHsI, KOHEHCATOPLI) 3aKPbIBAIOTCA CHAPYAKH CTaJbHBIM KOXYXOM, KO-
TOpbll KPEeNHTCsi K LIACCH ABYMsl BHHTaMH.

®ur. 4.5. O6wuit Bug ycunutens YNT-4
Jlnsi coefHHeHHA C BHelUHel CXeMoll M HCTOUHWKOM [MHTaHUSI B nepei-
Hefl 4acTH IIACCH YCHJHTeNs PacriojioxeHa 14-KOHTaKTHas IUTEKKepHas
BHJIKa.
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B uesnsx Jiyyluero OXJIaXKNeHHSI H I
BBIXOAHAs NaMna ychaurens (6I13) pa

OJIYYEHHSI MHHHMaJibHbIX raﬁapmoa
Ta6apursr ycunurens: 230X 40 X 130,5

CIIOJIOXKEHAa B 3afHel yacTH ulaceu,
MM.

T

T

B K7 M AN B

Pur. 4.6. Bun YTIT-4 co caatam KOXYXOM
§ 3. CMEHHBIR BIOK NEPEMEHHOro KO3®HUHEHTA (CB-1)

111]1

8

1. Hasnauenne u cxema 6aoka

B Mogenn UIIT-4 CMEHHble 6A0KH THna CB-1 AJIS MIePEMEHNbIX KO3(H-
1IHEHTOB

PH VMHOXEHHH 3aBHCHMbIX nepemenibix U (¢)
ay(t).

o1

W 7w 2 sl

IAARAREARAARARARRIARARAARARAHN

A CTYMeHYaTas anpokcHMauus
bIMH 371eMeHTaMu 6ioka, ocy-
HaGHpaemoro rpadHKa  nepeMeHHoOro

]

Lenumens,~* By
HaBopwoe none~

S

3

23T ITTTEIES
7

ACAHTENst Hanpsxenus /[,
BO BpeMeHH — pas6uenue r

J

LIaroByio passepTKy
MeHH Ha 100 yacreii,
b 1, 2 1 3 wrekkepa
HX penutedeli npoma-
B AHanasoHe or ()

Paduka kosduumenta no Bpe
3aBHcHMble nepemennbie U (¢) nocrynator yepes BbiBOJ,
Ha CTOCEKUHOHHblE jeHTeny Ay u Zy. C nomowgio st
BOLHTCA HaGop BeNHYHHBI KO3dHIHeHTa yepes + 0,01
1o * 1. 3ror HaGop ocyuiectssiercs NYTEM COEAHHEHHS Mameneli lmarosoro
NepexJtoyarenst ¢ BuiBoxafy Renwteneds 1y u [, Oas YAOGCTBA 0Byt
BaHHA W HaGopa KoapHuHeHTa pce BbIBOAB! nenutens Jl; Bwisefens na Ha-
Goproe moste «+», Aenntens: [, — Ha HaGopHoe nose «—>» H NaMenu Hcka-
Tl — Ha nose «P» (pa3Beptka).

B cmennom 6noke NEPEMEHHOr0 Ko3dHuHenTa TNPEAYCMOTPEHa BO3MOXK-
HOCTb H3MEHeHHs MaciuTaba HalpaHHO! KpuBo# TNI€PEMEHHOro Ko3hHLHeHTa
TIPH NOMOLLK nepek.ioyaTes, 0603HaueHHOrO Ha cxeme /7. B cMenrom o1o0-
ke CB-1 macwra6 KO3(HIHeHTa K‘,lJ

j MOXKET GbiTb paBHbIM |, 0,75, 0,5, 0,25
H 0,1, npuyem TOCPEACTBOM BKJIOYEHHS CONPOTHBIEHH

YCioBHe NOCTOAHCTBa BXOAHOro CONPOTHBJIEHHS 6.non<a
3aHHbBIX 3HAYeHHH 3Toro

KO3()HIHEHTa.
Kak vxe 6bl10 OTMEYeHO, pa3BepTka KO30HIHeHTa
OCYLIECTBASITCS HCKaTeslem Goka CB-1
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TOPOro MoCTynaioT OT reHepaTopa HMNyJbcoB mogenu HIIT-4 ¢ uyacroroi
10, 4, 2, 4/3, 1 u 2/3 2y. Havano M OKOHYaHHe NOCHUIKH HMIYJIBCOB Peryiu-
pyercs cxemolt mynbra ynpasnenus Mopenu MIIT-4. B uensax yseaunyenus
uncha uutepsatioB Ty pasepTku Koaduuuenta o 100 s 6aoke CB-1 ycra-
HoBJIeHb! pene Py M Ppg, OCYLIECTBASIOIHE NepeKIOYeHHe BbIXOLXHON LeMH
6JoKa € OfHOro noJs Jameneil uekarens (52-jamenbHoe) u apyroe. Y-
paBAsOLHi HMIYJIbC Ha pese Pp) nocrynaer u3 6/oKa ynpasJjieHHs MOJEJH
HIIT-4 Ha 49-M ware B MOMEHT BPEMEHH, KOTJa LIETKH MCKATe/sl CMEHHOro
6JI0Ka TepeMeHHOro KOdGHUHEHTa HaxoasTcsi Ha Jamensx Ne 23 5-ro u
6-ro psinos (cM. cxeMy Ha ¢ur. 4.7).

I!;epen HayaJoM paboThl HcKaTenb Gaoka CB-1 HaxoauTcss B HCXOAHOM
noJioXKeHHH (LMeTKH HCKaTeast CTOST Ha HyJjeBbix Jamessix). OG ycraHoBke
HcKaTelss B 3TOM TMOJIOXEHHH CHIHAJH3HpyeT (ropeHueM) jamnouka JI. ,
uenb KOTOPOH NpH 3TOM 3aMBIKAeTC HOPMAJIbHO 3aMKHYTBIM KOHTAaKTOM
POJIOBHOH KOHTaKTHOH rpynnsl uckateas (I'KIH).

Jlnst GbICTPOro BO3BpALEHHsi CXeMbl GJOKa B HCXOAHOE MNOJIOKeHHe
B Hel NpeaycMOTPeHa BO3MOXHOCTb BbiBOJA HCKATeNs Ha HVJEBYIO JaMeib
uepe3 CaMOXOAHbIH KOHTAKT.

Bxaioyenue Hckatens Ha CaMOXOM OCYLLeCTBIAeTCst OT pese Py (ycra-
noneHHoro B Gaoke CB-1), ynpaBaenue KOTOpPbIM TNPOH3BOAHTCA C TO-
Mowblo KHONKH «Hcx. mor.» Ha Gaoke ynpasienns. B cxeme Gnoka npeay-
cMOTpeH TyMG6Jep Ky, C MOMOLIbIO KOTOPOTO MOXHO OCTAHOBHTH ICKaTejb
Gnoka Ha JIOGOK Namen, T. €. NPeBPATHTh NPH 3TOM NepeMeHHblH Ko3(H-
IIHEHT B NOCTOSHHbIH.

2. KoHcTpyKuusi 6a0ka

BHewnnit Bun cMenkoro Gaoka THna CB-1 juisi nepeMeHHOro KO3QHIH-

eHTa mokasdaH Ha dur. 4.8. Bua Ha 0J10K cO CHATOH KPBILWIKOK AaH Ha ¢ur. 4.9
i 4.10. Bce snemeHTb 6Jioka
CMOHTHPOBaHLl ~ Ha  CTajllbHOM
maccd. Ha nuuesodt  nadenwu
IIACCH YCTAHOBMEHbI: TeEpPeKJio-
yaTenb Macwraba KoauuHeH-
Ta K,j, Jamnouka CHrHaansa-
UMK o TymOJep OCTaHOBKH 6J10-
ka. [lns oGo3HayeHus rpaduka
nepeMeHHOro  Ko3(HIHeHTa Ha
CMeHHOM GJIOKe TIPeLyCMOTpeH
ocoOblit ~ KapMaliek, KOTOPblit
TaKxXe pacnoNoXeH HA JHLeBOH
nanenH 6JIOKa.

MoHTax W Bce 3JeMeHTHbi
CXeMbl 3aKphiThl CTajibHbIM KO-

XKYXOM, KOTOpBIi Kpenutest K
1IaCCH HEeBBbINAAAOUWNHM BUHTOM,
PacnoNOXKEHHbIM ~ Ha  3ajHeil
cTeHke Kokyxa Gmoka. [as
yao6cTBa IKCMJIOATALHH NIPH Ha-
6ope rpaguka nepeMeHHOro Ko-
sduumenta (nNpi NOArOTORKe K @ur. 4.8. O6muit Bu1 6ioka Ch-1
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pe?emuo KaKOH-1160 3anaun Ha mopenn MUIIT-4) KpbIlKa, NPHKPbIBAIOLAA
Ha

OpHOE nosie (¢ur. 4.9), BhINOJNHEHA JerkochbeMHoil. dTa KphillKa Kpe-
THTCA K KOXKYXY MOCPeACTBOM JABYX MPYXHHHbIX 3aMKOB.

®ur. 49. Bix ma 6aox CB-1 co CTOPOHB HaGOPHOrO
n0a (Kpbiwka HaGOPHOro mons ceaTa)

. ,ZIJI‘)'I COETHHEHHSI CMEeHH
HeH yacTH ero uraccu

oro GjoKa co cxeMoit MOJesNH B 3aiHel Bepx-
pacnonoxeHa 14-I(OHT6KTH2]H IUTEKKepHasi BHIKaA

TaGaputsr Gnoka: 140 % 170 X 413 mm.
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®ur. 4.11. DaekTpuueckas cxema 610Ka MOCTOAHHOTO Ko3duunerta Thna CB-2
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v
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162630405060 70

80 90 100 11912013014

i

Pur. .10 Bun Ha MonTam 6aoka CB-1

§ 4. CMEHHbIH BJIOK NOCTOSIHHOTO KO3®HUMEHTA (CB-2)

1. Hasnauenue u cxema 6aoka

Cwmennuii 610k CB-2 B momenn UTIT-4 NIDHMEHACTC ISt YMHOXeHUst
3aBHCHMBIX uepeMeHnbix U (f) Ha mocTosmHwi KOS(QHLHEHT, BelHYHHA Ko-
30
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TOpOro HaGupaertcs c i
bhcodiby p TOYHOCTbIO A0 0,1% MaKkCHManbHOro 3HAYeHHs, pas.
noﬂg’liz:uuunuanbnaﬁ cxeMa JaHHOro 6Joka mpusefeHa Ha ¢ur. 4.11. Baok
'msneuuﬁom Kos(bnuueu:ra Tuna CB-2 npencrapnsieT coGoii Mara3uH conpo-
pueneni, cocraBlieHnbiit w3 pennrened Oy, ., u Ay, HDennrenp [, umeer
C)::iMH' }éEJIHTeJIb Az — 11 cexunit u aeautens Js— 10 cexumii.
ey au.l JIOKA COCTaBJeHA TaKHM 0oGpas3oM, YTO KaMblil MOCHeNyIOLHit
Tt KyHTpre:l‘ ZlBe CEKUHH NpeiblAyLIero AeNuTesis, NPHYEM conpo-
cerund n ea)KllOl‘O-l’IOCJle[LlelLlel'O AEJNIHTeNsT PaBHO CONPOTHBIIEHHIO ABYX
)KHBaeTcﬁp AbLAYLIEro AEJIHTENS, an TAaKOM COeJHHEeHIH aeJiuTenei Bbiaep-
e YC/IOBHE TNOCTOSIHCTBA BXOAHOTO ConpoTHBieHust 6iaoka CB-2 npu
B GHOJIO)KGHHH pyuek Bcex ero nepexmoqa're.neﬁ.
JIOK MMOCTOSIHHOTO KO3(b)
zennters i, o oo 3H,alJlKL;MémTa nepeMehibie Ui(¢) noctynaior Ha
. TNEepEMEHHOH HHTErpHpo Y
CB-ZBnpenycmorpeu Tym6aep K. prpoauun & Groke
JIOK TNOCTOSIHHOro KO3¢HI[H€HT3
N NOo3BOJIAET YCTAHABJHBATbL KO -
€HT ¢ ToynocTeio N0 0,1 % Bennunusl o1 + 1 no 0 uyepes 0,001 o

2. KoHcTpykuus 6aoka

BHewHuit sun cMenoro N d d

H €H 610Ka MOCTOSIHHOTrO KO3(hH HTa 2

0! uue H Cb
Bce anemenTb Gioka CMOHTHPOBaHbI Ha cTranbHoOM lnaccl. Ha awuesoit

naHen
H 10AacCH YCTAHOBJICHbI TPH nepekJouarTe. s YCTAHOBKH MacuiTaba u

bur, 4.12. i
ur. 4.12. O6uikit BHL CMEHHOMO 610Ka MoCTORHHOMO Ko3duunenra CB-2

Tym6aep BoifOpa 3HAKa ycTaHa
*TaHaBJINBaeMOro
9 P KO3(hunue
¢bur. 4.12 nan BHL Ha BHYTPeHHHN MOHTaX ”DW’)O?)Ja lnp:”?;lm(jnpana Ha
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OM KOXyXxe.

Bce ferany CXeMbl H MOHTaX 3aKPbiThl CTaNbHbLIM KOXYXOM, KOTOpbIft
KPENHTCA K WIACCH OJHHM HEBLINAJaOLIHM BHHTOM, PACTONOXKEHHLIM B 3al-
el yacti Gnexa. [Insi COENHHeHHs 610Ka C BHeluHel CXeMoi Mojenu ciy-
JKHT 14-KOHTaKTHasi LITEKKEPHAs BHJKA, PacnojioxeHHas C3aiy, B BepxHe#
yacTH LIACCH.

§ 5. BJIOKH CONPSHKEHHA C PEAJIbHBIM PEFYJIATOPOM

Baokamu conpsikenuss mopean WITT-4 ¢ peanbHbiM peryssiropoM  ss-
JISIOTCH GNOK BXONHBIX YCHJMTENedl, GNOK BHIXOJHBIX YCHIHTENeH W LecTb
flepeMeHHbIX KO3(HIHEHTOB.

1. BJAOK BXORHBIX YCHJIHTENEH

BJIOK BXOAHbIX YCHJHTesel NpeiHasHaueH AN YMHOXEHHs Ha NOCTo-
AHHBI MACIITAGHbIH KOI(MHUUMEHT BBIXUNHBIX, BEJIHYHH PeasbHOrO peryisropa
W ux HHBepTHpoBaHHs. COOTBETCTBEHHO YHCJIY BXOLOB BXOJHOH O6JIOK CO-
CTOMT U3 TpeX OJMHAKOBBIX CEKIWHi, MPHYEM Ha KaXIOM BXOAE MOXHO
NPOM3BOAHTL CyMMHpOBaHHe 2 BenuunH. Kaxpas cexuus 60Ka MOCTpPOEHA
Ha 2 ONepaLHOHHBIX YCHJMTENAX INOCTOSHHOrO TOKA THNA VIIT-4. Ilepeoie
VCHIHTENH KaX/OH CeKUHH (¥Y)—vi— Yi—1x ) cnyxar ans CyMMHpOBaHH:
BXOAHbIX BOJIHUHH W YMHOKEHHA HX Ha HEOGXOLUMbl NOCTORHHBIA KO3(H-
sHent. Bropbie ycuautenn (Yo_vn— Ya_ix) ABAAIOTCA HHBEPTEPHbIMH. Ha
(bur. 4.13 npuBeneHa MPHHUWMHANbHAS SJIEKTPHYECKAs CXema 6si0Ka BXOA-
HbIX yCHJIMTeNeH.

O6a Bxoia ONepaLHOHHBIX ycHauTenel ¥1-vn— Yi-1x BbiBeleHbl yepes
KOHTAKThl TyMG/epoB Ki_vn— Ki_1ix Ha KJeMMbl «Bxopn I», «Bxox Il»,
«Bxon 11I», mpuueM Ha KaX[OM BXOAE HMEETCA MO [BE K/IEMMbI C MapKH-
posxoii 1 u 2. Tym6aepst Ki—vn — Ki—1x cayXat JJs COeJHHeHHsI BXOJO0B
venauTeneit HG0 ¢ BXOXHBIMH KJIEMMaMH, 60 C «3emed».

C nomotupto nepekiouateneit [TMi_vi — TM1x ; [TMa—vu — ITMa1x
IIMg_yn— ITM3_1x M3MEHs0TCs COMPOTHBJIEHHS o6paTHbIX CBAi3eH MeXay
BXONOM H BHIXOHOM YCHAWTENCH NOCTOSHHOrO TOKa. OTH  CONPOTHBIE-
IS COCTOSIT M3 Tpex fekai: nepsas gekaa (Hi-vi— I)_1x) BKJoyaeT
B cebsi 9 CONPOTHBJIEHHH, BTODAs (da—yn— H2-1x) — 9 CONMPOTHBJEHHH
u 1petsa (da—yu — da-1x) — 10 COMPOTHBNEHHH. DTHMH TepeKJouaTensiMu
KOSQHIMEHT YCHJIGHHS BXOJHBIX YCHIUTEJeH MOANH HIMEHALTCS OT 0 10 10
yepe3 0,01.

BXofibl yCHIHTENCH LIYHTHPOBAKDI HA 3€MJII0  CONPOTHBACHNAMU Ry-vu—
— Rs_ix , ANs TOFO UTOOHLL BO BPEMsi TEPEKIIOUeHHs TyMG/IepoB Vit —
— Ki_ix CETKH YCHJWTeJeil He OKa3biBaaHCh Obi OTKIIOYEHHbIMH, UTO MOXET
BLIBECTH YCHJIHTENH K3 padouero pexuma.

Buixomuibie Hanpsikenust — Uz, — Uy, — U, ycuauteneirt ¥1-vi— YVi-ix
NOAAIOTCS HA BXOMLI MHBEPTEPHBIX YCHAHTENeH Ya_vii— Ya_1x , HMRIOWHX
Kos(uuuent ycuaenns, pasuuit — 1. Hanpsxenue Ha Bbixone MHBEPTEPHBIX
yCHAWTE/eH NPU TOM PaBHO + Us, + Ug, + Uy

Jlns BH3yanbHOro HAOMIONCHHs TNepeMeHHBIX X, Xg, X5, KOTOPLIM Ha
momenn coorserctsyior Benununtbt Uz, Us, U Ha BbiXone HHBEPTEPHLIX
ycHMTeNel BKJIOYEHD! NPHOOPbL Vir, Vis, Vie € [106aBOYHBIMH COMPOTHE-
JICHUAMH  Fgi—vil — Fal—1x H Foe_vi — Fao—1x . TymGanepauu Koy — Kaix
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\: — BA. BHXC‘JHNC BEJAHYHHbB

CB-1) rmocre
CB-1) GXTYIART Ha KIeMMbl
“O:‘r z\f’i HMe_T R 18 Raemm
Kt.,ia.‘«!n C_\'!L\l!lp_\'lou.l'rlx 3BeHbEB
{ COJOK  OCHOBHBIX  YCHAMTeje

1006 Ha wkany 106 u obparko.
3 IX C.})’)KET A5 BBIKJIIOYEHU S CTPEeNnoYHbIX anﬁOpOB.
.'I_l\l'r‘eflﬁ‘l[ 6a0Ka noJaloTcsl Ha Ka)K}lhlﬁ H3 nepekJio-
o a6, C ABHXKKOB 3THX nepekaiouarenei BbIXOAHbIE BeJH-
Xs HJIH Xo CO 3HAaKaMH «+» HIH «—> MOJAIOTCA Ha CMEHHbIe Ga0KH

NPUXOAUTCA TO 3 BXOAa), TPH KJIEMMbl (11B-1, 1B-11, 11B-11I) ansi noA-
KJTIOUEHHST TIOCTOSIHHbIX BHELUHHX BO3MYLIGHHH H TDPH  KAEMMbLI BJTHUIMH X7,
X8 W Xo AJISl IPUCOENHHEHHUs 1LJelpoB npi
HEOOGXONMMMOCTH 3alHCH 3THX BEJHUKH.

BuelwHeli KOMMyTalHed MeXay Cco-
OTBETCTBYIOLLUMH KJeMMaMi  BbIXOAHOC
Hanpskenue Jo6oro M3 6JIOKOB  BXOA-
HbIX NepeMeHHbIX KOI(PHUHEHTOB 1 JHO-
60e BO3MYIIEHHE MOryT ObiTb MOAAHDI
HA ONHH H3 OJOKOB OCHOBHbIX YCHJIMTE-
neit. JIns KOHTpoJsl HanpsiKeHusi BblXO-
bl H peryanHpoBKa HyJjeil yeunnteneit
6J0ka BbiBelEHb Ha OJIOK YNpapicHHs
MOJIEH.

KOHCTpYKTHBHO 6JIOK BXOJHBIX YCH-
JNUTeNed BBIMOJIHEH B BIJIE  OTA@JILHOrO
JIerKOCEMHOrO y3aa. Buok sapuraercs
N0 HanpaBJsIOUHM B KapKac H KpemuTest
K HEMY €O CTOPOHBI JHIEBOIl naHean
4eTbIPbMsi BHHTaMIl. DJeKTpHuecKoe coe-
JiHeHHe 6JI0Ka CO CXeMOH MOAEeJH ocy-
LIECTBASIETC NPH  MOMOLLH IUTEKKEpOB.

O6wmit  BHA BxogHoro Gjoka co
CTOPOHBI JIMIEBOM [MaHeNH TNOKa3zaH Ha
dur. 4.14. ®ur. 4.14. Buj, 610Ka BXOLHBIX YCHAN-

Ha nepenHeil naHenn pacrnofioxe- Teneii cO CTOPOHH NHIEBOI Maned

Hbl: 3 CTpeJiouHbIX npH6opa, 9 Tym6-
JepoB, 15 nepekntouarteneit, 41 kiemma.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>